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BAY OF BENGAL AND ARABIAN SEA. 

CYCLONE MEMOIRS. Part III. 



Account of the Cyclonic Storm of September 13th to 20th, 
1888, and of the Cyclone of October 27th to 31st, in the 
Bay of Bengal, and the Cyclone of November 6th to 
9th, 1888, in the Arabian Sea. 

By J. ELIOT, m.a.^ 

Meteorological Reporter to the Government of India. 



CHAPTER I. 
Introduction. 

THE present number of the Cyclone Memoirs contains an account of the 
two most important cyclonic storms in the Bay of Bengal during the 
year 1888. 

Brief statement of the first storm.^^The first of these storms is remark- 
able for the fact that it was not generated in the Bay, but advanced (probably from 
the Gulf of Siam) across Tenasserim into the Andaman Sea and the Bay of Ben* 
gal. The evidence on this point is very limited, and hence by no means con- 
clusive. It however appears to be sufficient to establish it as the most reason- 
able hypothesis of its origin. Assuming this to be the case, the storm is the 
first large cyclone in the Bay of Bengal on record which passed into it from 
another sea or land area, and hence on this account deserves investigation. The 
first indications of the storm were shown on the afternoon of the 12th Septem- 
ber, when a deepish depression appeared in Tenasserim. It advanced westward 
across the Gulf of Martaban and South- West Pegu on the afternoon of the 13th 
and morning of the 14th. It crossed the Bassein hills about 8 A. M. of the 14th, 
and shortly after passed out into the Bay of Bengal, over which it marched in a 
west-north-west direction at an average rate of about 14 miles per hour. It 
was apparently of smallish dimensions and moderate intensity at this time, but 
increased considerably in its passage across the Bay, and was a fierce and dan- 
gerous storm when it approached the Orissa coast. It gave winds and squalls of 
hurricane force in the north-west angle of the Bay and at False Poiat, where 
the barometer fell to 28*85'^. The storm centre struck the coast a little to the 
I south of False Point about 2-30 A. M. of the i6th. It advanced into the central 
districts of the Central Provinces during the next 24 hours. The centre was a 
little distance to the east of Nagpur at 8 A. M. of the 17th, and probably midway 
between Nagpur and Raipur. The storm was almost stationary during the next 
24 hours, as the centre was a few miles to the north-west of Nagpur at 8 A. M. of 
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the 18th. It was then recurving rapidly from west to north, and afterwards marched 

in a northerly direction through Central India and East Rajputana on the i8th and 
19th, into the south-eastern districts of the Punjab and adjacent districts of the 
North- Western Provinces on the morning of the 20th, and broke up on the after- 
noon of that day as it approached |the Simla and Mussooree hills. It gave un- 
usually heavy rain over the whole of its track on land, and the rainfall increased 
in amount as it advanced northwards from the Central Provinces. It hence gave 
rise to severie floods in Upper India which breached the railways and suspended 
traffic for some time. The storm lasted for at least eight days, and was remark- 
able for its peculiar origin, its persistence, its excessive rainfall, and its change 
of direction from west to north in the Central Provinces after a halt of nearly 
24 hours. Although it was a storm of the rains proper, it occurred quite at the 
end of the season, and approached in intensity to the more severe storms of the 
transition periods. It was less intense and severe than the October cyclones, 
and hence will probably be of less interest to sailors than the second and third 
storms of October and November 1888. It resembled the storms of the rains pro- 
per, in that it passed unbroken and unchanged over the Orissa hills, the Satpura 
and Vindhyas, and was hence a cyclonic storm of high elevation. 

Brief statement of second and third storms, — The second storm was gene- 
rated in the Bay to the south-west of the Andamans on the 27th, 28th, and 29th 
of October, under what may be termed the usual conditions of storm formation 
in that month. It marched west by north across the Bay, gathering force as it 
advanced, and was a large and dangerous cyclone on the morning of the 31st 
October, when it was approaching the Madras coast. It crossed the coast at 
Madras late in the evening of that day. It marched in a westerly direction across 
the Carnatic, and broke up as a cyclonic storm on the evening of the ist in East 
Mysore and Bellary. For some days previously weather had been very unsettled 
and squally in the centre of the Arabian Sea between the meridians of 54° and 
68° E. longitude. This area of disturbed weather extended eastwards on the 3rd 
and 4th, and absorbed the disturbed weather which was transmitted westwards on 
the breaking up of the cyclone near the West Gh&ts. On the 5th and 6th a small 
cyclonic storm was generated in this area, the centre of which on the 7th was in 
about Lat. 16° N. and Long. 67^ or 68° E. It began to move to the north-north- 
east on the evening of that day, and was in Lat. 18° N. and Long. 681° E. at 
noon of the 8th. It was then moving at an average rate of 8 miles per hour 
and advancing to the Kathiawar coast. It was throughout a comparatively small 
storm, but very strong winds and an unusually high sea prevailed near the 
centre. One or two British India steamers passed through it safely, but the 
coasting steamer Vaitarna^ a very lightly built steamer fitted for passenger 
traffic only, encountered the storm on the evening of the 8th off the South Kathia- 
war coast, and was lost during the night with upwards of 700 native passengers 
on board. The storm centre crossed the Kathiawar coast on the morning of the 
9th, advanced through Kathiawar, and filled up during the next 24 hours in 
the neighbourhood of the Aravallis. 

General weather conditions of India antecedent to the formation of the 

first storm. — ^The cold-weather months of January and February 1888 were 

normal in character. The rainfall in Northern India was not large in amount, but 
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was slightly greater than usual. In the hillsi the snowfall was considerably below 
the normal. Hence temperature began to increase rapidly earlier than usual 
in March, and the hot-weather months of April and May 1888 were remark* 
able for the intense heat and dryness of the air over the whole of the in- 
terior. In fact higher temperatures were recorded in Upper and Central India 
than have been registered for several years. The intensity of the heat in March 
and April was so great as to give rise in April and May to a succession of very 
severe hot-weather storms [piz.^ thunder-storms, hail-storms, and dust-storms in 
the Gangetic plain, and norwesters and tornadoes in Bengal) of almost unex- 
ampled severity. For example^ a storm at Dacca on the 7th April, which com- 
menced as an ordinary norwester, developed into a tornado that cleared a 
narrow passage for itself through the town, about 4 miles in leng^th, and 100 to 1 50 
yards in width. Upwards of 100 persons were killed, partly by the force of the 
wind, and partly by the falling houses. On the 30th of April, a very violent 
hail-storm passed over the town of Moradabad in Rohilkhand, during which up- 
wards of 200 persons were killed. They were reported to have been beaten to 
death by the hail-stones, but subsequent enquiry appears to show that many who 
were killed were unable to find shelter from the fury of the storm, and were first 
beaten down by the wind and hail and then chilled to death by the hail. 

These were the two most remarkable of the hot-weather storms which oc- 
curred during the period. Although some of the storms of this period were much 
more violent Chan usual, the number of thunder-storms and norwesters was 
apparently less than usual in Bengal, Assam and Behar. 

The conditions at the end of May seemed favourable to the early advance 
of the south-west monsoon in Bengal. Pressure was much lower than usual in 
consequence of the prolonged heat, and the deficiency increased from the Bengal 
coast westwards to the North-Western Provinces and the Punjab. Pressure had, 
on the other hand, been for some months steadily above the normal in the Dec- 
can and Central Provinces. This combination of conditions appeared to indi- 
cate the advance of a strong monsoon up the Bay of Bengal into Northern India. 

The march of the south-west monsoon current up the Bay occurred some* 
what earlier than usual in the first week of June, but it failed for some time to 
advance further than the north of the Bay. Ships reported strong winds and 
heavy rain as far as the latitude of Akyab («>., up to latitude 20° or 21® N), and 
light variable winds at the head of the Bay. These peculiar conditions continued 
for at least a fortnight, during which period excessively hot, sultry, and oppressive 
weather prevailed in South Bengal. The obstruction to the advance of the 
current into Bengal, whatever it may have been, suddenly gave way about the 
23rd of June, and the strong south-west current passed into Bengal and began 
to give heavy and almost continuous rain. According to the accounts of the cap- 
tains of coasting steamers in the Bay (who are best able from their long e^tpe- 
rience to estimate the general strength of the monsoon), the south-west monsoon 
of k888 in the Bay was not only much steadier than usual, but accompanied by 
a large number of severe storms and westerly gales, and the whole season was 
exceptionally severe and heavy in the north and north-east of the Bay. The fol- 
lowing gives a brief list of the storms which occurred between the commence- 
ment of the monsoon and the storms under discussion. 

B2 
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Depression of 2nd to $th y««^.— This storm formed to the north-west of 
the Andamans on the 2nd, and advanced in a north-west direction towards the 
Orissa coast, which it was approaching on the morning of the 4th. It was a 
storm of small intensity, and broke up on the evening of that day. It gave 
cyclonic winds of moderate intensity to the Burma coa^st on the 2nd and 3rd, but 
decreased in intensity as it approached the Orissa coast. 

Cyclonic storm of nth to J^th July. — This storm formed in the north-west 
of the Bay on the loth and nth, and increased rapidly in intensity. Winds of 
force 8 to 10 were reported by several steamers. The centre crossed the coast 
between Gopalpur and False Point on the evening of the 13th, and advanced in 
a west-north-west direction across Chutia Nagpur and Bundelkhand on the 15th. 
The storm broke up during the following day in East Rajputana. 

Cyclonic storm of iTth to 23rd y«/y.— Formed in the north of the Bay on 
the 17th and i8th almost immediately after the preceding storm broke up, and 
was a welUmarked depression on the 19th, when the barometer at the centre 
was a third of an inch below the normal. The centre crossed the coast between 
False Point and Saugor Island, probably near Balasore, on the evening of the 
19th, passed through Chutia Nagpur on the 21st, and was a little to the south 
of Allahabad on the 22nd. The storm partially filled up on the 23rd, but a small 
residual depression lay over the eastern districts of the North-Western Provinces 
for some days and gave heavy local rain. It finally filled up on the 27th and 
28th. Winds of force 9 (Beaufort scale) were experienced at the head of the 
Bay during the storm. At Saugor Island a velocity of 40 miles per hour was 
recorded. 

Cyclonic storm of 4th to loth August. — This was a very small storm. It 
formed in the north-west angle of the Bay, and marched across the Orissa coast 
on the evening of the 8th. It advanced westwards, but gradually broke up as it 
crossed the Orissa hills, and died out in the eastern districts of the Central Pro- 
vinces. 

Depression of igth to 21st Augusts — Formed in the north of the Bay, and, 
unlike the previous storms, advanced in a northerly direction over the Sunder- 
bunds into Central Bengal. The centre was nearly midway between Calcutta and 
Dacca on the 21st. It filled up during the day in consequence of the formation 
of another and more extensive whirl at the head of the Bay. 

Storm of 22nd to 29th August, — Formed at the head of the Bay and in 
South Bengal on the 2ist^ and increased steadily in strength on the 22nd. It 
gave a severe gale of wind at the head of the Bay. .Seventy-two miles were 
recorded by the anemometer at Saugor Island between 4 and 5 A. M. of the 23rd, 
and winds of hurricane force (12) were experienced by several vessels at and near 
the Sandheads. The centre was between Calcutta and Saugor Island at 8 A. M. 
of the asrd, and near Burdwan on the 24th. It drifted very slowly through West 
Bengal and the Sonthal Pergunnahs on the 25th and 26th, and was near Patna on 
the 27th. The storm passed into the eastern districts of the North-Western 
Provinces on the 28th, where it gradually filled up. A full account of this storm 
is given in the Cyclone Memoirs, Part II. 

Depression of ist to 14th September. — Weather was unsettled with frequent 
squalls at the head of the Bay from the ist to the 6th September, and there was 
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during the whole of this period a very shallow depression over the north of the 
Bay. It did not, however, increase in strength, and remained stationary until 
the 6th, when it moved westward, and crossed the Orissa coast on the afternoon 
of that day. It advanced on the 7th into Chutia Nagpur and the eastern dis- 
tricts of the North- Western Provinces, where it remained nearly stationary for 
the next four days, and gave excessive rain and high winds, and filled up slowly 
on the I ith, 12th, and 13th. The most remarkable feature of this storm was the 
excessive rain, it gave to the Gorakhpurand Basti districts on the loth and nth 
as it was breaking up. The following were the largest amounts recorded at 
sub-divisional or rainfall recording stations on these days :— 

District. Station. Amounts. Date. 

o«g|^i J Bansi . . 19*60 inches. loth. 

• • • ( Domariaganj • 9*40 „ loth. 

Gorakhpur • • Maharajganj . 1000 9, ilth. 

Even larger amounts appear to have fallen in some parts of these districts 

according to the newspaper accounts of the period. The following extract is 

taken from The Pioneer ,•— - 

** There was an extraordinary and almost unprecedented fall of rain in the Lehra pergunna, 
Gorakhpur district, on Sunday and Monday (9th and loth September) last, when about 30 
inches fell in 24 hours. It is believed that all the protective and irrigation bunds on the great 
Lehra estate, owned by Mr. Bridgman, have been swept away. The rupture of one of these 
great bunds has partly destroyed the Bengal and North- Western Railway bridge over the 
Powa river, whilst a similar injury to another bund, some 4 miles long and from 15 to 20 feet 
high, erected by Mr. Bridgman to control the Gunghi and Kura streams and to protect his 
Sarowlie property froni floods, has submerged a large area of country between Bridgmanganj 
and Uska Bazar, and carried away a small railway bridge, blocking all traffic on the branch 
line for the moment. The Post Office at Bela Haraia and many villages have been wrecked. 
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Weather in the Bay of Bengal from Jth to the 12th September. — This is 
shown fully by the following summary of the information contained in the logs of 
vessels received by the Meteorological Office. The index errors of the barometers 
used on board these vessels have been determined by comparison of their read- 
ings with those of the land observatories. The corrections applied to the actual 
readings to reduce them to the Calcutta standard are as follows : — 



Vessel. 


Correction. 


Vessel. 


G)rrection. 


Holkar 


-Il" 


Thisbe 


—17" 


Paliiana 


— '06 


Cutch Merchants 


—•16 


Simla . • • • 


-•15 


Caesar ea . 


+ •15 (doubtful.) 


Hispania • 


+•10 


Phuttel Barry . 


—•12 (doubtful.) 


Africa • • 


+•04 


Frankistan 


+ •11 


Avagyee 


+•31 


County of Dumfries . 


+•18 


Bancoora . 


— '07 


City of Edinburgh 


+•16 


Glenlin • • 


— 05 (doubtful) 


Culna 


4-*o2 


Ethiopia 


Nil 


Mount Olivet • 


-'I8 


Bombay • • 


+•23 


Medea • • 


—•13 


Ship Shah Jehan 


— -07 (doubtful) 


Shahsada • • 


—•03 


Bengal • • 

• 


—•09 


• 


• 



The barometers of the majority of the vessels appear to have been by good 
makers, and were, judging from the approximate constancy of the corrections 
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found for different days, in satisfactory condition and accurately read at the time 
of the storm. Their corrected readings may hence be accepted as accurate to 
one or two hundredths of an inch. The barometers of the vessels the corrections 
of which are marked as doubtful appear to be less satisfactory than the others, 
and the errors are more or less doubtful from several causes, and probably vari- 
able from day to day. Hence the corrected readings of the barometers on 
board of these vessels, determined by means of the probable average error of a 
small number of readings, although given whenever they are not evidently 
wrong, are open to considerable doubt, and are only used in the charts when they 
are confirmed by the barometric readings taken on board of vessels named in 
the first column. 

The following tables give abstracts of the weather information relating to 
the Bay for each day of the period, 7th to 12th of September, obtained from the 
captains of vessels navigating the Bay at the time : — 



'jth September. 







Position. 


Barometer. 


Wind. 






• 

1 


• 

1 






§ 








Vessel. 


Hour. 









• 


^^ 






Weather. 






1 


i 

c 


• 

B 


1 
I 


ariation 
norms 


• 



• 


1 






3 


a 


^ 


«s 


> 


a 


£ 








/ 


/ 












Hispania 


Noon 


6—50 


83—01 


29*82 


29*92 


+ •01 


S.-W. to 
S.-E. 


4 


Fresh breeze and long 
southerly swell. 


Holkar • 


99 


M— 59 


88-34 


•94 


•83 


+ •01 


S.-S.-W. 


3-4 




Cidna • • 


99 


16—3 


97—11 


•92 


•94 


+ •09 


S.-E. 


2 


Cloudy sky, smooth sea. 


F. L, V, Meteor a , 


10 A.M. 


20—46 


87—39 


•97 


•82 


+ •07 


S.-S.-E. 


3 


Seaslifirht. 

Smooth sea, weather 


F, L, V. Canopus b 


•»• 


an— 02 


8»-46 


•9^ 


•83 


+ •08 


S. 


3 




















squally. 


F, L. V, Planet c . 


99 


21—15 


88—11 


•96 


•79 


+ •04 


s. 


2 


Sea sligrht. 


^. L. V, Hesperus d 


«» 


21—26 


88—06 


•96 




+ •07 


S.by W. 


2 


Slight swell and smooth 




















sea. 



8th September. 







/ 


/ 

I. 

80—05 29*78 '«9 '89 










FranHstan 


Noon 


0—02 


—•06 


W.-S..W. 


6 


Oveicast, with rain. 


Diamond 


» 


UftlJ 


^gooi 


9 lOr Penang 




N.-W. 


... 


Moderate winds; sky 






^i 




. 








overcast. 


CoBsarea . • 


»> 


'6'-i8|Bt— 48 


29-72 


29-87 


—•03 


W. 


.*• 


Light fleecy clouds ; fine 
weather. 


Hispania 


94 


Colombo 
Harbour 


•82 


•92 


+ •01^ 


S.-W. 


2 


Rain-squalhi. 


Shah Jehan • 


99 


11—59185-25 


•90 


•84 


+ •01 


S.-S.-W. 





••• 


Cutch Merchants . 


>f 


15—13 87—18 


30*00 


•84 


+ •02 


S. 


5 


Sea little rough ; sky clear. 


Phuttel Barry 


99 


i6-*oo 87—07 


29-97 


•85 


+ •05 


S.-S.-W. 


... 


Clear sky. 
Cloudy, light winds. 


Africa . 


99 


Rangfoon 


•87 


•91 


+ •04 


S..S.-W. 


2 


Holkar . 


» 


17— II 89—7 


•96 


•85 


+ •05 


S.-S.-W. 


4 


... 



a Ridge Light. h Mutla^Ught. 



c Intermediate. 



d Lower Gasper. 
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POSLICON, 


— • 


Wind. 






i 


1 






i 








Vbssel. 


Hour. 


Z 


, 


1 


1 


!• 


1 


1 


Webber. 


Palilana 


Noon 


7— HSS-aj 


ag-gS 


29'90 


-•03 


W.-N.-W. 




Moderate wind: sky 


Sinla . 




jo_36BS-33 


-98 


■83 


+ ■10 


S.-S.-W. 


Light 


Fine doar weatlwrj 


F. L. V. Meteor . 










+ ■10 


s.-w. 




Moderate sea aod line 






















F. L. V. Cartoons . 


















Slight southerly swell. 






ai— 15 














Sea smooth and passmg 
Slight swill. 


F. L. V. Hest'r^ ■ 




J [-26 


88-6 


■97 


■83 


+ ■07 


S. fay W. 


' 



^tk September. 



Shah yakan . 
CuUk Herchants 
PAuttel Barry 
Helkar . 
P. L. V. fttttor 
P. L. V. Canofus 
P. L. V. Planet 
P L. V. Hespenu 
Simla . 



97—24 

8s— as 
88-JS 
B7-33 
B9— 33 
87-39 
B8— 46 



S.-S..W. 
S.-S.-W. 
S.-S.-W. 

s.-w. 

S.-W, 

s. 

S.-S..W. 
S.-S.-W. 
W.-S..W. 



Squally (morning) ; dear 

wsather (aftemoon), 
VeiT Kne wsather. 
Light winds; fine iTGa- 



Slight wuCheiij aveU. 
Sea slight. 
Slight «e>. 
Clondj. 









loth 


September 








FrankUlan , 


Noon 




84-26 


»9'77 


29-SS 


-•o» 


W..S.-W. 


5 


Pleasant breeze; cloudy 


Cmsana 


.. 


8-54 


82-41 


•76 


■91 


+ ■03 




SR, 






, 


11—59 








—•01 


S.-S.-W. 


Ktto. 




" 


14—19 


*^ 


■90 


■84 


+ •01 








A^gyet . . 




Off China- 
M-Iteer 


■60 


■91 


+■06 








CuUh Merchants . 




,8-1 {8S— 00 


1o-on 


■84 


+■06 


s.^..w. 




Sfcy clear, sea olm. 


Phuitel Barry 


















Dear weather. 
























'<■*■"■ 


20-46 


87—39 


•^ 


■83 








Moderate sea and fine 


P. L. V. Cmnopus . 














s. 




Slight southerly swell. 
























" 


21-15 


BS— II 


■99 


■8a 


+ ■07 
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nth September. 





Hour. 


Position. 


Barombtbr. 


Wind. 




Vessbl. 


• 

z 

9 

3 


• 

4 
3 

a 

3 


1 

1 


• 

1 

6 


Variation from 
normal. 


• 

§ 


• 


Weather. 


Glenlin . 


Noon 


6 / 

5—24 


6 / 
84—54 


29*95 


29*90 


—•02 


S.-W. 


6 


Overcast; moderate sea. 


Frankistan • • 


99 


9-K)3 


85—22 


•75 


•86 


—•02 


S.-W. 


Ught 


Qoudy ; hot sultry 
weather. Licrhtnine to 


Shah Jehan • 


tt 


11—59 


85—25 


•90 


•84 


—•01 


S.-S.-W. 





N.-E. 


Diamond . • 


99 


China-ba- 
keer lisrhts. 


•*. 


... 


• •• 


Variable. 


2 


Clear weather. 


Avaygee • 


» 


Tavo> 


' nver 


•60 

• 


29*91 


+ *02 


S..W. 


1 


Liffht winds and fine 

throughout. 
Sea calm ; sky dear. 


Cutch Merchants . 


it 


18—57 


87-57 


3o'oo 


•84 


+ •07 


S.-W. 


1 


Phuttel Barry 


9i 


19—57 


87—48 


• •• 


• •• 


• •• 


S.-S.-W. 


• •• 


Fine weather. 


Holkar . 


»9 


ao— 56 


88-43 


29'95 


29*84 


+ •09 


Calm 


• •• 


Fine weather. 


F. L. V, Meteor . 


lOA.M. 


30—46 


87—39 


•99 


•84 


+ 09 


S.-W. 


2 


Moderate sea and fine 
weather. 


Ethiopia 


4 P.M. 


Sai 


gov 


•80 


•80 


+ •05 


S.-W. 


3 


Swell from S.-S.-W., 
cloudy. 


F. L. V. Planet . 


lO A.M. 


21—15 


88—11 


30*01 


•84 


+ *o9 


W..S..W. 


I 


Sea smooth. 


F. L, V» Canopus . 


>» 


31 — 02 


88—46 


*oo 


•83 


+ *o8 


South . 


I 


Slight southerly swell. 


F, L. V. Hesperus . 


>t 


21—26 


88—06 


29-98 


•84 


+ •09 


Calm . 





Very slight swell. 









12th September. 




• 


Glenlin . • 


Noon 


/ 
8— II 


/ 
85—26 


39*90 


29*86 


-•04 


S.-W. 


4 


Overcast; heavy thunder 
and lightning; southerly 


Frankistan . 


»9 


10—23 


85—54 


'75 


•86 


-*02 


S.-W.to 
W.-N.-W. 


• M 


oca. 

Fine weather; light to 
moderate breeze. 


Avagyee . 


9t 


Mergui. 


•54 


•85 


"•04 


S.-W. 





Unsteady wind; cloudy 
and threatening ; heavy 
continuous rain during 
afternoon and night. 


Culna . . 


•» 


Leavin|f 
Moulmem. 


•79 


•83 


-•03 


Calm. 




I 


Fine clear weather. 


Shahjehan • 


99 


15—25 


86—42 


*88 


•82 





W. 






Bancoora . • 


99 


»8-54 


89—53 


29*88 


•81 


+ *02 


S. 


2 


Fine; slight southerly 
swell. 


Ethiopia 


9t 


19—23 


85—22 


•78 


•78 


+ *02 


w. 





Fine clear weather ; 
smooth sea. 


Cutch Merchants . 


99 


19-32 


87—49 


30*00 


•84 


+ *09 


w. 




Sea calm; sky clear 
during day, cloudy at 
















, 






















night. 


Phuttel Barry 


Noon. 


20—12 


87—38 


t at 


... 


... 


Calm. 


• • • 


Clear weather. 


F. L, V. Meteor 


10 A.M. 


20—46 


87—39 


29*99 


•83 


+ *o8 


Variable. 


I 


Moderate sea, rainy ap- 
pearance. 


F, £. V. Canopus • 


»i 


21 — 02 


88—46 


30*01 


•84 


+ •09 


S.-E. 


3 


Light southerly swell. 


F. £. V, Hesperus . 


>• 


21—26 


88-06 


29*97 


•83 


+ *07 


E. 


3 


Smooth sea. 


F. L. V, Planet . 


•> 


21—15 


88—11 


30*01 


•84 


+ *09 


S.-E. 


1 


Heavy rain, smooth sea. 



These statements, which give a brief summary of the available informa- 
tion, show fully the character of the weather in the Bay during the interval 
between the advance of the depression of the first week of September and the 
appearance of the storm about to be described. Fine weather, with light winds, 
prevailed over the whole of the Bay, except near Ceylon and over the extreme 
south. Skies were generally clear and sea smooth. Thus on the loth the logs 
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of seven vessels which were in the Bay shew that the wind on that day between 
Lat. 8° N. and Lat. 20° N. varied in strength from o to 2. On the nth 
winds were even lighter and more variable than on the loth. There were no 
indications of unsettled weather in any part of the Bay except in the extreme 
south and in the Andaman Sea, where squalls were of occasional occurrence. 
Thus the Frankistan, crossing the Equator in Long. 80° E. on the 8th, had strong 
west-south-west winds with heavy rain-squalls. The Hispania on the same day, 
rounding the South Ceylon coast, had a fresh south-west gale with frequent 
rain squalls. The Glenlin on the iith, in Lat. 5° 24' N. and Long. 84° 54' E., 
had south-west winds of force 6, overcast skies, and a moderate sea. The 
extracts, however, plainly indicate that the weather over the entrance of the 
Bay was of the character usual at this time of the year, moderate to heavy 
squalls alternating with intervals of fine weather, during which fairly steady 
strong south-west to west-south-west winds prevailed. These conditions obtained 
as far north as Lat. ^^ or 8° N., and fine clear bright weather with very light 
winds prevailed over the whole of the ceatre and north of the Bay during this 
antecedent period. • 

General character of weather in India during the antecedent period, Sep- 
tember yth to 12th. — It has already been stated (pages 138-139) that a small 
storm advanced from the Bay into the eastern districts of the North-Western 
Provinces during the first week of the month. It began to form in the north- 
west angle of the Bay, and crossed the Orissa coast on the afternoon of the 
6th. On the 7th the barometer fell slightly over nearly the whole of India and 
rapidly in Chutia Nagpur, through which the storm was passing. During the 
next twenty-four hours the barometer fell over the whole of India. The fall was 
greatest in the eastern districts of the North-Western Provinces, to which the 
storm had now advanced. This general downward movement of the barometer 
ceased on that d^y, and the barometer began to rise over the whole of India 
except in the low-pressure area in the eastern districts of the North-Western 
Provinces. Excessive rain fell on the 9th and loth in that area, as is shown by 
the following rainfall returns :— 





AvBRAOB Rainfall or District on Skptbmbir 


Total average 

rainfall of 
district during 
period Sep- 
tember 7th to 
loth 1888. 


Heaviest faU 
in 34 hours 
in district 
during period. 


District. 


fth. 


8th. 


9th. 


ioth« 


Jaunpur • • • 

Azamgarh • 

Goraknpur • 

Basti • • • • 

Benares 

Ghazipur : 

Fyzabad 

Biai Bareili . • 

Mirzapur • 


466 
0'24 

0-I5 
o'05 
085 

0-84 

o*X7 
o*o6 
0-64 


113 

3*88 

073 
i'i6 

214 
378 
1*89 

0*37 
1-56 


0*52 
2'15 

1*55 
2-83 

0*14 

1*05 

4-36 
2-92 
109 


O'lO 

1-59 
9*56 

0'21 
0*41 

4-13 
O'OI 

0*19 


6*41 

7-86 

5*52 
13-60 

3*34 
6'o8 

10-55 

3-3$ 
3-48 


8*10 
7'0O 

8-00 
i9'6o 
2-50 
5'8o 
6-64 
5*6o 

329 



The depression had in fact drifted to the foot of the hills and begun to fill up on 
the loth and nth. The general increase of pressure continued on the loth and 
I ith over the whole of India except in Burma, where the barometer began to fall 
slowly. This upward movement of the barometer accompanied a short period of 
fine and settled weather in Northern and Central India. The amount of cloud 
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decreased, temperature increasedi and rain fell only in local showers. On the 
nth the area of lowest pressure which, during the rains, generally forms a 
kind of trough running east-south-east from Upper Sind or Rajputana along the 
southern edge of the Gangetic plain to the eastern districts of the Central 
Provinces and Orissa, extended as a narrow belt from the South- West Punjab 
in an east-south-east direction across Orissa and the north of the Bay into 
Burma. This eastward extension of the trough of low pressure into Burma 
shewed the existence of very abnormal conditions in the Bay aiid Burma, aiid 
already roughly indicated the line of march of the approaching cyclonic storm ; 
for one of the most characteristic features of the cyclonic storms of the rains is 
their tendency to run along the trough of low of minimum pressure in existence 
at the time of their formation. 

The charts of the loth and nth [vtde Plate XIX) are given to shew the 
eastward extension of this trough of low pressure. 



\ 
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CHAPTER II. 
Account of Cyckmic Stonn of September 13th to 20th. 

Meteorology of 12th September. — The first indications of the commence- 
ment of bad weather in Burma and the Andaman Sea were shewn on the after- 
noon of the i3th, and hence the history of the storm dates from that day. The 
following table gives the 8 A. M. observations of the I2tb at stations in and 

around the Bay : — 





Basohbtbb. 


Wind. 


Tempehaturh, 

PKECEDINai4 HOURS. 


1 


t 
1 

1 

.5 




Station. 


1 


>: 

if 

-e 

|l 


1 


a 


1 
\ 

1 


1 




il 




-> 


Weather. 


Port Blair . 
Naneowry . 
MerguL 
Tavoy _. 

stS" '. 
Akyab . 
Sanger IsJand 
False Pomt . 

Madras 


39 


B48 

!=' 

839 

IS 

839 
S45 


-;oo5 
-■016 


-;o37 

— 033 

+ ■04; 
+ ;''55 

+ ■087 
+ oSa 


W.-N.-W. 

W. 
N.-N.-E. 
Calm. 

N.-E. 
N.-N.-E. 
Calm. 
N.-W. 
N..W. 
N..E. 
E.-N.-E. 

Calm. 

W. 

W.-N..W. 

N.-W. 




1 

67 
33 

83 


87 
S3 

1 
1 
% 


9 


+7 

H 


s 

7 
3 
4 

% 

3 


76-4 

73^3 

75-» 
75 'S 
75-4 
77;3* 

79' 

IV. 

7S'6 
74-4 


+ 0-9 

-3;3 

? 

-o-i 

+ 2-1 

+ ■■8 

+ 1-9 

+ [■6 

? 
-17 
-1-5 


; 


■'■S3 


Misty. 

Fine. 
Fine. 

stnootb. 
Fine. 
Fine. 

Finei 



As already stated, the general rise of the barometer on the 8th, 9th and loth 
over India due to general actions ceased, and was followed by the return down- 
ward movement which began on the afternoon of the nth. 

The following table gives the average pressure variations from the normal 
in different parts of India on the lath : — 



Lower Burma 

Bengal .... 

North-Western Provinces 

Punjab. 

Central Provinces . 

Madras . . 



It has been already stated that a more or less complete break in tlie rains 
obtained in Northern and Central India. As usually happens during such 
periods, pressure was above the average over the whole of India, and the excess 
was greater in Upper than in Central India. The chief effect of these pressure 
variations was to give approximately uniform pressure over by far tlie greater 
part of Northern and Central India. 
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The only important and prominent feature of the pressure distribution on 
the morning of the 12th was the belt of low pressure which stretched in an 
east*south-east direction from the West Punjab across the head of the Bay 
into Lower Burma. This feature is shewn very clearly on the chart of the day, 
where it is defined by the isobar of 2g'Z$. The following statement gives pres- 
sure in four lines or sections running across this trough. It not qnly illustrates 
this feature, but shews roughly the very slight differences of pressure over 
Northern India and indicates the general position of the axis of the trough : — 



First Sbction, 


Sbcono Sbction. 


SUtion. 


8 A. M. Pres- 
sure. Reduced 
to sea-levd. 


Station. 


8 a.m. Pres- 
sure. Reduced 
to sea-level. 


(a) Port Blair . . • • 
Diamond Island • • 
Chittagong • . • • 
Silchar • • • . 


Inches. 

29*848 

•837 
•858 

•855 

* 


{b) Madras . • • . 
Vizagapatam 
False Point . 
Calcutta • . • • 
Berhampore 
Dhubri • • • • 


Inches. 

29*845 
•826 

•814 
•816 

•838 

•841 


Third Skction. 


Fourth Sbction. 


Station. 

• 


8 A. M. Pres- 
sure. Reduced 
to sea>leyel. 


Station. 


8 A. M. Pres- 
sure. Reduced 
to sea-level. 


{c) Gorakhpur • • • • 
Allahabad • . . • 
Sutna . . • , 
Jubbulpore • . • . 
Seoni . • • . 
Nagpur • • . . 
Secunderabad 


Inches. 

29*788 
•765 

•795 

•828 

•807 
•808 
•889 


(d) Neemuch . • • . 
Jeypore • . • • 
A^a • . • • 
Meerut • • • • 
Roorkee • . • • 


Inches. 

29*889 
•836 

•815 

•795 
*8i6 



These figures establish conclusively the existence of a long narrow area 
of low pressure stretching in a curved line through Meerut, Nagpur, False 
Point, and Diamond Island across Lower Pegu. The third section shews two 
positions of minimum pressure, viz.^ at Nagpur and Seoni in the Central Pro- 
vinces and at Allahabad. The latter was, however, due to the small depression 
and cyclonic storm of the ist to 14th of September, which was now in the eastern 
districts of the North-Western Provinces and had not yet quite filled up. 

The preceding remarks have shewn that the following were the more promi- 
nent meteorological conditions immediately before the arrival of the storm in the 
Indian area on the evening of the 12th and morning of the 13th : — 

(i) Approximate uniformity of pressure, such as usually accompanies a break 

in the rains in September, over the northern half of the Bay and the 

greater part of Northern and Central India. 

(2) Peculiar pressure conditions in Lower Burma and the north of the Bay, 

the result of which was the extension of the trough of low pressure, 
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which usually stretches in the begmnisg of September from Sind to 
Orissa, across the north of the Bay into Lower Burma. 
(3) The prevalence in India and the Bay of Bengal of the weather conditions . 
which usually accompany a break in the rains (ziis., increasing tempera- 
ture, decreasing humidity, local land winds in the interior of India 
and rapidly decreasing rainfall). 
September ijtA.— The following two tables give the 8 A. M. and 4 P. M. ob- 
servations of the 1 3th taken at the observing stations in Burma, and at a few 
other representative stations in India:— 

S A. M. observations. 





Barometer, 


Wind. 


Temper ATURB, 


■6 

1 

i 

! 
7 


J 

1 
1 




Station. 


3 


if 


A 


j 


1 

1 
> 


II 

sll 


i 

1 


i 

> 




I'- 
ll 


Weather. 


Mergui . 

Mo™lmein '. 
Rangoon 
Bassein. 
Diamond Is- 
land. 
Port Blair . 

Calcutta ', 
Madras . . 
Negapatara . 
Bombay 
Allahabad . 
Lahore . 


39-694 

•643 

f 

■Sio 
■82S 

■7B1 
■733 


\ 


'51 
041 
J95 

ot6 
048 


-2,3 

-■iM 

-■132 

=-ot 

-■0S9 
-•098 

-;os9 
-•033 

+ ■030 


S.-S.-W. 

N.-W. 

N, 

N.-N.-W. 

Oalm 

N. 

w.-s.-w. 

N.-N.-W. 
N.-W. 
Calm 
W. 
S..W. 
N.-E. 
N.-N.-E, 
S.-E. 


3 

3 

6 

6 
5 


167 

S6 
,1 

67 


79-2 
S7-3 
90-9 

1; 

85-0 
94-1 

111 

93-5 

%l 


+ 77 
+ 3-2 

+ 3;5 

+ 1-6 
44-9 


70-5 
74-2 
74-3 
73;9 

74-0 

777 
76;9 

77'5 

g:: 

76-6 
71-9 


-'■' 

+ 0-8 

-0-4 
+0-3 

+ 0-4 
+ 23 
+ r5 

+ 0-6 
+ 1-3 
+ 0'3 
-0-5 


.;83 

0-S6 
0-64 

1-:^ 

0-29 


Pine. 
Showery. 

Thunder- 

DrbilTng. 

& 

Fine. 



4 p. M. observations. 







Baboubter. 


WtnD, 


1 




Statfom. 


ii 




it 


1 
1 ■ 


1 
i 

1 


II, 
III 


Weather. 


Dmmond Island 
Port Blair 
Toungoo , 
Thayetmyo . 
Calcutta . 
Madras . 
Negapatara . 
Bombay . 
Allahabad 
Lahore . 




29 


635 
554 
547 

1; 

690 
714 

603 


z 


0S3 
131 

055 

047 

019 


-■167 
-■1S4 

rii 

:i 

— olS 
+ ;ci47 


s. 

N. 

N.-W. 
W.-N..W 

N. 

N. 

N.-N,.E. 

S.-S.-W. 

s. 

W.-N.-W 
N,-W. 

w. 


3 
'3 

'i 

7 

s 
7 

3 


150 

433 

36? 
129 
Bg 

7' 


6 
8 

8 
9 

S 
S 


Driziling. 

Passing showers. 
Dnzzling. 

Thunder and light- 
ning. 

Thunder. 
Clear. 
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The meteorological information relating to the sea area, contributed by 
ships, 13 given in the following two tables. The first table gires the observationa 
taken in the Andaman Sea, and the second the observations taken in the Bay of 
Bengal. In the case of the former the whole of the information obtained is 
tabulated. 



Observations taken 


'n th 


e Andaman Sea on the 


ijth September, 






POStTIOM. 


BA.OM.,... 


Wind, 






~1~ 


1 






^\ 








VSSSKL. 


Hour. 


i 




1 


1 




1 


1 


Woathar. 




a A. M. 






39-40 


39-71 




E. 




Violent squalls from east. 




5 » 






■39 


■60 


—■as 


S.-E. 




Heavy rain. 




6 ,. 




•30 


■61 




S..S..W. 




Barometer tailing rapid- 


















'y- 






near Mergui. 














Avagyet 


Noon 




... 


■41 


•74 


--15 


S.-S.-W. 


... 


8 A. M. Wind moderate 
and very u nsteady ; 
squalls taking off. 






















Mid- 






■54- 


■85 




Unsteady 




Wind unsteady with fre- 




night. 
















quent lain squalls. 


{ 


1 ';."■ 




::: 


■86 


-76 

■79 


— 04 


nS^b. 


; 






N™o 


16-07 


92—04 


■86 


■79 


—■03 


S..E. 


' 


DuH weather. Heavy 


Bancora . .{ 


Mid. 

night. 




... 


■72 
■74 
■74 


■65 
■6, 
■67 


::: 


W.-N.-W. 
W. 
S.-W. 


\ 


lus with rain. 




8A.«. 


Left Rao- 
goon at 






... 


N.-W. 


I 


Very heavy squalls, thun- 
der, lightning and much 


Maunt Olivet 


Mid- 
night. 




... 




... 


W..N.-W. 


s 


Squally with heavy rain. 


Africa . 


NOOD 

Noon 


Rangoon 

river. 

Mouth of 
Rangoon 


2a-53? 




... 


N. 




Cloudy weather, wind 
changeaUe, showers. 

Northerly wind andclear 
weather. 


Diamond . 

1 


6 P.M. 

Mid- 
night. 


... 




■70 


■72 


... 


W. 
S.-W. 

N.-W. 
N.-W. 


' 


Wind hauled to west, 
searisine. Much rain. 
Strong gale with squalls 

Cloudy and light winds. 

Unsteady wind;, heavy, 
rain and smooth sea. 




Noon 


■6-40 


M-4 


■70 


■7a 


-•05 


N.-W. 


3 


Moderate winds and 


Culna . 


V:r 






S 


s 




N.-W. 
N.-W. 




Ditto ditto. 
Fresh wind, and i^ne 
cloudy weather. 




Mid- 






■66 


■68 




N,-W. 


6 


Strong winds and heavy 




[light. 












byN. 




rainj very thick wea> 
ther. 
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Observations taken in the Bay of Bengal. 





Hour. 


Position. 


Bakoueter. 


WfhD. 




Vessel. 


1 


1^ 


1 


i 


Hi 

Hi 

< g 


j 


s 


Weathor. 


GlsniiH. 


Noon 


10-37 


Bs-53 


29-87 


29-82 


-■04 


w. 


4 


Heavy overcast sky with 
occsaional showers. 


Bengal . A 


SA. M. 


... 




■B* 


■83 


-■04 


w,-s.-w. 


' 


Mod8rate breeze and 
cloudy. 


i 


Noon 


11— « 


84-1. 


■92 


•83 




w.-s.-w. 


3 




Frantiitan . .< 


Noon 


13—06 


B6-4C 


70 


<8i 




W.-N.-W. 
W.-N.-W. 




Moderate breeze and 
showeryj squally with 
heavy rain at night. 


Casarea 


Noon 


13—42 


33-52 


■72 


-.4 


f., 


S..W 


Ught 


Very line weather, sea 


Shah S'than . 


Nddd 


16-31 


36-44 


•ss 


-Bi 


+■01 


w. 




Light airs and calms. 


Cutch JUerchanls . 


Noon 


19—41 


S7-45 


■go 


V4f 


-■01! 


Calm 




Sky clear, smooth sea. 


Phiilltl Barry 


„ 


20-36 


97-49 


■90 


■78 


+■05 


Calm 






F.L.V. Planet . 


IDA. K. 


21-15 


88—11 


■98 


■s> 


i-o6 


Calm 





Sea smooth. 


F. L. V. Meteor . 




20-46 


S7-39 


■96 


■8i 


+ ■06 


VariabU 


. 


Ughtsoutherly swell. 


F. L. V. Hesperus . 


„ 


21-26 


S8-D6 


■96 


■Si 


+ ■06 


Calm 





Smooth sea. 


P. L. V. Canojtu! , 


„ 


31— oa 


B8-46 


■98 


'Si 


4 -06 


cam 





Blight southerly swell. 


City of Edinburgh 


P. U, 


OffS 


auBor 


... 


... 




S..W. 


' 


Light airs and clear, 
slight swell Icom south. 



The observations of the 13th September are important as they give the first 
marked indication of the existence of the cyclonic storm. A rapid fall of the 
barometer occurred in the early morning of the 13th on the Tenasserim coast. 
The fall during the previous 24 hours at Mergui was "iz", at Tavoy "is", at Ran- 
goon and Moulmein '13", and at Diamond Island '04". The wind began to in- 
crease in force at Rangoon about midnight and was blowing a gale at 4 A.M. Rain 
commenced at 6 A.M., and the wind fell off for some hours but increased steadily 
during the afternoon and evening. The temporary very squally weather in the 
early morning is somewhat didicult to explain. It is, however, confirmed by the 
weather as experienced at Mergui on board the Avagyee, Her log states that the 
barometer fell rapidly in the early morning up to 5 A.M,, and that during that 
interval weather was very squally. It was sfaoweiy, with light to moderate 
. unsteady winds during the remainder of the day. 
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The large fall of the barometer at the eastern stations in Burma as com- 
pared with that at Diamond Island indicates clearly that the depression was to the 
east of Rangood, Moulmein, Tavoy and Mergui in the morning. The wind direc- 
tions, too, shew equally clearly that the storm had not formed in the Andaman 
Sea. They exhibit much irregularity, such as, in fact, is known to occur either 
when a cyclonic storm is being generated, or when it has formed and is crossing 
over broken and hilly ground; but indicate generally that they were part of a 
cyclonic circulation over an area of depression the centre of which was to the east 
of Moulmein and Tavoy and thus confirm the inferences drawn from the baro- 
metric changes. Hence it is almost certain that the irregularity in the winds was 
due to the fact that the storm was passing across the Tenasserim hills. The 
character of the disturbance at this time is shewn even more clearly by the weather 
experienced by ships in the Gulf of Martaban and Andaman Sea, Thus the 
Avagyee at Mergui had violent squalls from the east at 2 A.M., and from south- 
east at 5 A.M. These wind directions (if correctly given), cannot be explained by 
a well defined cyclonic storm crossing the Tenasserim hills in about Lat. I5°N., 
and were probably due to a small temporary local disturbance. It is of course 
possible (but not probable), that the wind directions were the exact opposite of 
those given — a mistake occasionally made in stating wind directions. The Ban- 
coora^ which passed through the Preparis Channel into the Andaman Sea during 
the afternoon, had a calm at 4 A.M., north-north-east winds at 8 A.M., south-east 
winds (force 4) at noon in Lat. 16^ and Long. 92^ and west-north-west winds 
(force 2) at 4 p.m. These rapid changes of wind direction and force cannot be 
explained by the assumption that the vessel was approaching a fully-formed 
cyclonic storm, and are remarkable as shewing the irregularity of the air motion 
in the outskirts of the Repression. The steamers Mount Olivet^ Diamond and 
Africa left Rangoon in the morning. The first-named steamer had north-west 
winds, squalls, heavy rain, thunder and lightning, and the Africa^ cloudy and 
changeable weather with occasional showers. The Diamond^ which left for 
Penang at 8 A.M., passed out of the river at noon, and had northerly winds and 
clear weather at that time. At 6 P.M., when she was in about latitude I5®N., 
the wind shifted to west, the sea began to rise, and rain to fall. At midnight it 
was blowing a strong gale from the south-west, with heavy squalls and rain. 
The change of wind in this case indicated that the storm was to the east and 
south-east of Rangoon and Moulmein, and that it was advancing westwards 
across Tenasserim and the Gulf of Martaban and not northwards up the Anda- 
man Sea. 

The observations, taken as a whole, hence establish that there was a disturb- 
ance and storm crossing the Tenasserim hills to the east and south-east of Moul- 
mein and Tavoy on the morning of the 13th. There was, as usually occurs 
when a storm is crossing hilly country, much irregularity in the cyclonic motion 
of the air, more especially in front of the advancing storm, and there was a 
marked tendency towards the formation of separate eddies [e,g.^ at Mergui and 
Rangoon) on the early morning of the 13th. The disturbance had fully crossed 
the Tenasserim hills before the evening of the 13th and thence passed into the 
North Andaman Sea and Gulf of Martaban. The weather hence became 
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rapidly worse in Lower Burma and the Andaman Sea during the afternoon 
and evening, and at midnight a strong south-westerly gale was blowing over a 
considerable portion of the sea area and feeding into the storm, and the winds in 
Lower Burma and the Andaman Sea recorded at 4 p.m. (vide Chart, Plate 
XXI) show that a well-developed cyclonic circulation was established over the 
area of depression which now covered Tenasserim, Lower Burma and the North 
Andaman Sea. The centre at midnight was probably a little to the west of 
Moulmein. 

The weather in the Bay of Bengal is shewn fully by the observations of a 
large number of vessels. It was squally over the Bay to the south of Lat. 
12° N. Thus the Glenlin in Lat. ioi° N. at noon had overcast skies, the Ben- 
gal in Lat. iii° N. had rain-squalls, and the Frankistan in Lat. I2°N. squalls 
with heavy rain. Further north, in the centre of the Bay, the ships Shah Jehan^ 
Cutch Merchants and Phuttel Barry had calms and very light winds. At the 
head of the Bay the weather as experienced by the Ethiopia^ the City of Edin- 
burgh^ and the light-vessels at the entrance to the Hughli was fine and clear, 
with calms orlight south-west breezes (force i to 2). The only important feature 
in the meteorology of India on this day (in addition to the depression and storm 
advancing across Tenasserim into Lower Burma) was the trough of low pressure 
stretching from Upper Sind in an east-south-east direction and terminating in 
the deep depression overlying Tenasserim. It is clearly shown in the charts of 
the day (Plates XX and XXI). The following tables, giving the pressures 
along four lines of stations running across this trough or belt of low pressure, 
shew its position very clearly, and also that the slight depression in the eastern 
districts of the North-Western Provinces (indicated previously by the low baro- 
meter at Allahabad in the third section) had almost disappeared : — 
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Thelineof lowest pressure hence ran through Akyab, Gopalpur, Seoni, Nag- 
pur, Delhi and Meenit. 

September /^M.— The following gives the 8 A.M observations at seleirted 
stations in and near the storm area : — 
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The general changes over the Indian area were at this time small. Pressure 
continued to diminish steadily, but the relative distribution remained unchanged 
over the whole of Northern and North-Western India. A rapid fall of the baro- 
meter had occurred at Bassein and Diamond Island and a somewhat smaller rise 
at the Tenasserim stations. The barometer fell briskly in the north of the Bay, 
Aracan, Assam, and Bengal. These local changes were due in part to the west- 
north-west motion of the cyclonic storm which entered and crossed the Gulf of 
Martaban from Tenasserim on the previous evening and night. Over the whole 
of India, except Burma, light local unsteady winds were blowing. Skies were 
clear in the Punjab, but were more or less clouded in all other districts and 
were overcast in Lower Burma and the Malabar Coast. Moderately heavy rain 
was falling in Burma. Little or none was falling in other districts. 

The observations of the Lower Burma stations prove that the storm centre 
had advanced across the Gulf of Martaban into South-west Pegu. The baro* 
meter had fallen -a" at Bassein and "33" at Diamond Island, and was now rising 
rapidly at Moulmein. The winds were cyclonic in strength and directioa aAd 
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indicated that the centre was to the south-west of Bassein and probably nearly 
midway between Bassein aod Diamond Island. It was hence crossing the Bassein 
bills. These hills are comparatively low, nowhere reaching 2,000 feet in altitude. 
Very strong winds had prevailed for some hours previously in Lower Burma- 
The average velocity at Rangoon during the previous 34 hours, for example, was 
13 miles per hour, and the actual velocity at 8 A.M. was 34 miles per hour. The 
winds in the south-west quadrant of the storm were feeble, and were not of ex- 
cessive violence in the north-east and south-east quadrants except during the 
squalls. At Diamond Island the wind velocity of the previous 24 hours only 
averted 8 miles per hour. At 8 A.M. it was only 10 miles, and the sea was 
smooth. The observations hence indicate that the storm was of moderate in- 
tensity and extent, and that it was fed at this time chiefly by indraught from the 
Andaman Sea. The barometer at the centre was probably not below 29*5*, and 
the depression about three-tenths of an inch. 

The following gives the average rainfall of the previous 24 hours in each 
of the larger provinces of India;— 
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These observations show that the storm centre had passed out iato the Bay 
of Bengal and was to the west-north-west of Diamond Island. Very strong 
south-east winds were blowing at Bassein, but the effect of the hills in diminist^ 
ing the strength of the circulation continued to be shown by the Diamond Island 
wind observations. Moderate south-west winds (average velocity 10 miles p»er 
hour) were blowing at that station. Along the north-west coast of the Bay 
winds were light and unsteady, but had shifted round during the previous night 
to directions ranging between west and north, thus proving that the cyclonic 
circulation had extended westwards as far as the north-west coast of the Bay. 

The table below gives the meteorological observations taken on board ships 
in the Andaman Sea and the Bay of Bengal on the 14th : — 
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The meteorological observations taken in the Bay of Bengal and Andaman 

Sea on this day do not contribute much to our knowledge of the storm, as not 

one of the vessels which furnished logs was within the storm area during the 

day* In the south-west and west of the Bay of Bengal fine weather with light, 

' and in some cases variable, winds generally prevailed. One vessel, the Glen- 

\ //M,in Lat. 12° 45'N.,and Long. 86°2o'E., experienced squalls, but even in her 
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case tlie winds w«re variable. The force of the winds in the part of the Bay 
outside of the storm area ranged from i to 4. 

The weather was, on the other hand, stormy over the centre and north of 
the Andaman Sea. The Mount Olivet to the east of the Andamans had strong 
monsoon winds (force 7 to 8) with hard squalls. The Diamond, 370 miles 
further to the east, experienced a strong gale with heavy squalls. The Culna, 
proceeding to Calcutta from Moulmein, was in front of the storm during the day 
at an average distance of about 200 miles from the centre. She hadstrong wioAt 
during the greater part of the day. 

The whole of the evidence hence shows that the cyclonic circulation waa'iA 
very different strength and intensity in different quadrants of the stonn area, 
and that strong cyclonic winds prevailed in the southern and eastern quadrantSi 
indicating a very strong indraught from the Andaman Sea. Winds were com- 
paratively light, unsteady, and variable in the western and northern quadrants 
during the morning and afternoon. This was evidently due chiefly to the fact 
that the circulation in this portion of the storm area in the Bay of Bengal was 
still partially interfered with and broken up by the obstruction offered by the 
Bassein hills. The storm was of moderate intensity when it passed out into 
the Bay of Bengal in the morning, but the increase in the force of the winds 
experienced during the evening by one or two vessels just outside of the storm 
area, was almost certainly due to its extension as well as to the increasing inten- 
sity of the storm, 

September t$tk. — The following table gives the 8 A. M. observations at the 
coast stations of the Bay, and at a few selected stations in India :— 
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The barometer fell during the previous 24 hours over the whole of India. 
The changes were small, except in the north of the Bay and the adjacent coast 
districts, where they were due to the advance of the depression in a west-north- 
west direction from the West Pegu coast towards the coast of Orissa. The baro- 
meter was rising very rapidly in Lower Burma, and had fallen briskly on the Gan- 
jam, Orissa, and Bengal coasts. The general cyclonic circulation, of which the 
storm formed the central part, now included the whole of the Bay and the adjacent 
coast districts. Strong south-west winds were blowing at Port Blair and south 
winds at Diamond Island, and very strong south-east winds at Bassein, but to the 
north and west of the central depression, as shown by the observations at Chit- 
tagong, Saugor Island, Calcutta, and False Point, the winds were as yet feeble. 
The indraught to the storm area suspended the current up theGangetic plain, and 
light irregular winds obtained there. The rainfall column shows that the storm 
had given moderately heavy general rain in Burma, and that it had produced an 
almost complete cessation of rain in Bengal and Northern and Central India 
generally. The following gives the average actual and normal rainfalls of the 
previous 24 hours in each province of Northern India and in Lower Burma :— 





"'■■■"■ i 


Provinci. 




Normal. 




Mbour.. 


"i^lt^T 




Inch. 


Inch. 


Assam 





0-30 


Bengal 




0-3« 






71 


North-western Provinces . 


0-I2 


Central Provinces 


0-39 


031 


Punjab 






Rajputana .... 




0-12 


Burma ... 


o'8i 


"•" 



The following table gives the observations taken at 4 P. M. of the same day 
at selected stations : — 







B„.„„.. 


w,.. 


, 








"S 


ss 


E 






i-.' 
























Station, 


11 
1! 


■"1 




Q 


Il 




I 


Weather. 




Port Blair . 




+■■32 


+ ■027 


W.-S.-W. 


13 


Ml 




Misty. 




MwEui 










"7 






















































































Toungoo . 
Bassein 




















Raining. 


















300 








DianKiad Island 






+ -1SS 




D71 














Akyab 














































Saugor Island 


■537 










ISO 


10 







Bay of Bengal and Arabian Sea Cyclone Memoirs. 







Bahohbtsr. 


WIND. 








■». 


bI 


g 




^ 


fi-5 




Statioh. 


i 




9 ^ 

Is 

> 


1 

i5 


w 


«1 





WMlbor. 


Icutta . . 




-■Djs! --06. 'N..E.byE 


f. 


■30 




Driizting. 






















































-rfHl 


















■t^f 












300 










■SSi 












































-^x\\ 


~ 


o'S 


~ 


03. 'N..N..W. 




75 


fi 
















007 1 N.-E. - 










"'"*" • • • 


■5S7 


-■oJ4 


-044| E. 


" 


'7' 


10 


Overcast; thunder. 



These observations show that the barometer continued to rise in Burma, and 
it it was falling slowly and steadily in Orissa and the Nortb Madras coast 
itricts. Weather was improving in Lower Burma, but was still unsettled ; 
ieswere overcast, and light to moderate rain was falling. Winds were stronger 
in usual at all the coast stations of the Bay excepting Vizagapatam, but were 
where violent. Even at Diamond Island, which was nearest to the storm and 
the eastern quadrant, they only averaged lo miles per hour. The onlyexpla* 
Hon of this fact appears to be that the indraught to the storm at this time was 
iefly maintained by the southerly winds of the Andaman Sea, and that strong 
Iraught from the south of the Bay of Bengal had either not yet commenced or 
s just commencing. Skies were now generally overcast in Bengal and the West 
ast districts and cloud was extending and increasing in amount in the Centra! 
ovinces. 

The following gives a summary of the observations taken on board ships in 
! Bay of Bengal and Andaman Sea on the 15th : — 





Hour. 


PosrTiON. 


Barombteh. 


WCND. 




Vessel. 


1 

1 
:3 


1 

■a 
J 


1 


■6 

1 


J 


1 
a 


1 


Weather. 


ily of Linliihgas 
ilyo/Dumfriis. 
...« . .\ 

■' • ■ ■■! 

itOlhei .-J 


Noon 
Noon 

Noon' 
NoDu' 
.\™n' 
Noon' 


0—59 
6^17 


S7— 22 

S5— a? 

S3-T41 

90-3S 


3040 
3o;io 

30-OQ 

■97 


■91 

■50 

■84 

1 

■79 


-■"3 
-■03 

-■07 


w. 
w. 

S.-W. 
S.-W. 

w. 
w. 

W.-S.W, 

s-w. 

S..W. 

S.-W. 


6 

8 

6 


Light squalls with 

sTiowers. 
Light breezes, frequent 

i-Flne clear weather. 

Clear. 

Cloudy. 

1 Frequent heavy rain- 

( squalls. 

(Heavy squalls and 

j rain. 
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Hour. 


Position. 


Barometer. 


Wind 


• 




Vessel. 


• 

o 

z. 


1 






2 . 






Weather. 








<J 


4 




•d 

u 


^ 


• 

g 














s 


•a 

9 




'•5 fe 

.a 


• 


• 

8 










2 


J 


1 



U 


1 


Q 






Avagyee 


• 


Noon 


o # 

Tavoy 


/ 
river 


29-64 


29-95? 


••• 


S.-S.-E. 
to 

s.-s.-w. 


• •• 


Rain-squalls and un- 
steady winds. 




( 


8 a. m. 


14—14 


85—06 


•54 


70 


—•15 


w.-s.-w. 


5 


South-westerly swell j 


City of Edinburgh \ \ 


















cloudy. 




t 


Noon 


13—31 


84—50 


•54 


70 


-■•13 


W.-S.-W. 


5 


Dull, gloomy weather. 


Bombay 


• ^ 


o A* M. 

Noon 


13—50 
14—29 


85—02 
85—16 


•50 

• SI 


70 

• •• 


— 15 

•• 


• •• 

• •• 


• •• 

• •• 


Fresh wind; cloudy. 

Sudden shifts in wind, 
which is steadily in- 
creasing in force ; 
high cross sea. 

f Squally to north-west ; 


_ 




















\ heavy showers; heavy 
< clouds from north- 


Cmsarea 


• *A 


8 a. m. 


• •• 


• • • 


• • 


• • • 


• • • 


• •• 


• ■• 


Noon 


16 — 19 


85-46 


•57 


•63? 


-•17? 


S.-W. to 




1 east; lower scud 


• 
















W.-N.W. 




V^ from nOrth-west.^ 


Glenlin . 




Noon 


15—40 


86-54 


75 


•70? 


-•10? 


W. 


5 


Heavy squalls ; vivid 
lightning; confused 
northerly sea. 


Ethiopia 




Noon 


16—07 


81—34 


•68 


70 


-•09 


s.-s.-w. 


2 


Cloudy; much lightning. 


Unction. 


• s 


o A. M* 


• •• 


• • • 


•81 


•69 


— -11 


w. • 


3 


Clear. 


anviinsti • • • 


Noon 


16—34 


83—50 


•80 


•67 


• •• 


w. 


3 


Cloudy. 

Squally with rain ; bad 
weather to north-east ; 


Frankistan • 




Noon 


16—37 


88—18 


•51 


•62 


—•17 


W.-N.-W. 


5 










































easterly swell. 


Shah Jehan • 




8 a. m. 


••• • •> 


•50 


•43 


-•35 


N.-N.-W. 


• •• 


Stormy inlthe afternoon. 


Africa . • 




Noon 


Elephant 
Point. 


•85 


•89? 


••• 


• • • 


• •• 


Moderate winds and 
showers. 


Shahsada 




7 P. M. 


Passed Ele- 


•82 


•79 


-•03? 


s. 


*• 


> Heavy squalls; mo- 
j derate breeze. 


• 






phant Point 




• ^ 








Palitana 


• \ 


8 A. M. 

Noon 


Rangroon 
river. 


• •• 

•88 


• •• 

•82 


• t • 

—•02 


S.-S.-E. 
S.-S.-E. 


— • 

5 


7 Fresh wind, squally; 
i sea smooth. 


Bengal 


• ^ 


8 A. M. 

Noon 


. • • 
20—37 


• • • 

88—04 


7' 
70 


•62 
•61 


-•15 
— -13 


N. 
N.-N.-W. 


5 
5 


Fresh wind and over- 
cast. 


F. L, y. Meteor 


• 


10 A. M. 


20 — ^46 


87—39 


•82 


•67 


-•08 


N.-N.-W. 


3 


Moderatesouth swell and 
unsettled appearance. 


F. L. V. Planet . 


• 


»» 


21—15 


88—11 


•84 


•67 


-08 


N.-W. 


2 


Sea very rough, blowing 
a strong gale with heavy 
rain-squalls at night. 


F. L, V. Hesperus 


m 


ft 


21 — 26 


88—06 


•82 


•67 


-•08 


N.-W. 


2 


Sea smooth. 


F, L, V, Canopus 


• 


»» 


21 — 02 


88—46 


•84 


•67 


-•08 


N.-N.-W. 


4 


Unsettled appearance to 
south-east ; moderate 
north breeze. 



There was not a single ship sufficiently near to the centre during the day to 
enable its position to be determined with exactness. After^the storm crossed 
the Bassein hills and passed into the Bay of Bengal on the morning of the 14th, 
it apparently advanced with an almost constant velocity of between 13 and 14 
miles per hour across the north of the Bay, and increased in intensity as it ap- 
proached the Orissa coast. The evidence of this increase of intensity is given 
in the observations of the pilot- vessels Coleroon and F. L. V. Canopus discussed 
below. Assuming that it moved with an approximately constant velocity of 13J 
miles per hour across the Bay, its position at 8 A. M. of the 15th would be 320 
miles west-north-west of its position at the same hour of the 14th, or in about 
Lat 18^^ N. and Long. 90^^ E. On the same assumption the position at noon 
would be about Lat. 19^ N. and Long. 89^^ E. 
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The two following tables give the position of several vessels with respect to 
the centre at 8 A.M. and noon : — 

8 AM. 



Vesskl. 


Bearing of 
Centre. 


Distance 
of Centre. 


Wind. 


• 

£ 
6 


Bearing Angle. 


Weather. 


Mount Olivet 


N. 


450 


S..W. 



I32J 


Squally, with 














ram. 


GUnlin * • • 


N.-E. 


290 


W. 


5 


133* 


Squall v; con- 
msea sea. 


Frankistan . • 


N..N.-E. 


200 


W.-N.-W. 


s 


no 




Bengal 


E.*o."E. 


180 


N. 


5 


126 


Fresh wind and 














overcast. 


Culna • • 


S.-E. 


200 


Variable 


I 


? 


Sea smooth. 



Noon. 



Vebsil. 


Distance and bearing of Centre. 


Bearing 
Angle. 


Wind. 


Force. 


Weather. 


Frankistan • 

GUnlin 

Culna 


200 miles N.-N.-E. 
270 miles N.-E. • 
200 miles S.-E. by S. . 




90 

125 

? 


W.-N..W. 

w. 

Variable 


6 

5 
5 


Squally with rain. 
Heavy squalls. 
Heavy squalls. 



The weather outside the storm area in the Bay is fully shown by the extracts 
from the logs. In the south of the Bay normal winds and weather prevailed. 
The winds varied in strength from 4 to 7 and frequent rain-squalls occurred with 
intervals of fine weather. The average strength of the winds in the south of the 
Bay during September is 4. In the centre of the Bay the weather was dark and 
gloomy and unsettled. Frequent squalls occurred, and the wind was unsteady 
but increasing in force in the western half, whilst strong and steady south-west 
winds were blowing in the eastern half. 

The Frankistan and Shah Jehan were nearest to the storm centre at noon. 
The Frankistan proceeding northwards was in Lat. 16^37' N. and Long. 88®i8'E. 
at noon. At that time she was in the south-west quadrant and had squally 
weather with west-north-westerly winds. The Glenlin was 100 miles to the 
west-south-west of the Frankistan in Lat i5°'4o' N. and Long. 86°- 54' E. She 
had westerly winds' with heavy squalls and a confused northerly sea. The Shah 
Jehan was probably almost due west of the storm centre at noon, and at a 
distance of about 140 miles. Her log simply states that she experienced stormy 
weather during the afternoon. It is hence probable that she continued to advance 
slowly northwards whilst the storm centre was passing in front of her, and that 
she was 50 or 60 miles from the centre when nearest to it. The Csesarea^ 270 
miles to the west-south-west of the centre at noon, had changeable winds and 
squally weather. The Bengal proceeding in a north-north-east course to the 
Hughli was 135 miles north-west of the centre at noon. She had light winds 
and fine weather during the morning. Winds increased to 5 at noon and 
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slutted to east by south at 8 P. M., when they were of force 7 and accompanied 
with heavy squalls and rain. 

At the head of the Bay light to moderate north-westerly winds prevailed in 
the morning. The sea was smooth, but the weather appeared unsettled to 
the south-east. During the afternoon it became rapidly worse and at night 
it blew a strong gale with heavy rain-squalls. The storm centre at midnight 
was about 100 miles to the south-south-west of the light vessels at the en- 
trance to the Hughli, and 120 miles south-south-west of Saugor Island. The 
pilot vessels Coleroon and Canopus experienced the full strength of the storm 
late on the evening of the 15th and on the early morning of the i6th. The storm 
centre passed a little to the south of False Point at about 3 A.M. of the i6th. It will 
be most convenient to give the accounts of the weather as experienced on board 
the pilot-vessels and at False Point before proceeding to the discussion of the 
observations of the i6th. 

The observations taken at False Point and on board the pilot-vessel Coleroon^ 
and the floating light vessel Canopus^ are especially interesting, as they are the 
first which show the full intensity of the storm. They are hence given in full. 
The following table gives those taken on board the Coleroon, The error of her 
aneroid was determined by a comparison made some years ago by Branch Pilot 
Mr. Elson to be -f-o'32*. A comparison of the readings on board the Coleroon 
taken with those on the neighbouring vessels shows that it has since altered, and 
was almost certainly +0*13''' at the time of the storm. Hence the correction 
—0*13''' has been adopted. 





Hour. 


Barometer, 


Wind. 




Date. 


Actual. 


• 

1 


Approximate 

variation from 

normal. 


Direction. 


Force. 


Weather. 


15th 

I6th 


2 A.M. 

8 a.m. 
Noon. 

4 P.M. 

6 p.m. 

8 P.M. 
10 P.M. 

Mid- 
night 
1-30 A.M. 

2 A.M. 

3 A.M. 

4 A.M. 
6 A.M. 
8 A.M. 
4 P.M. 


... 

29*73 

•72 
•56 

. -54 
•49 

•35 
•24 

•18 

•24 

•28 
•34 

•61 
•66 


••• 
29*60 

•59 
•43 

•41 

•36 

•22 
•II 

•05 

.11 

•15 
•21 

•32 

•48 

'53 


—•15 

-•14 
—•23 

—•28 
—•37 

—•52 
— -62 

—•66 

—•59 
-•54 

-•48 

-•39 
—•27 

—•14 


• • • 

N.-W. 

N. by W. 
N.-E. by E. 

N.-E. 
N..E. by E. 

N.-E. by E. 
E.toE.-N.-E. 

E..S.-E. 

S. ' 
S. 
S. 
S. 
S. by E. 
S. E. 


• •* 
2 

3 

5 

8 
9 

10 
12 

12 

12 

12 

II 

8 

6 

4 


Heavy rain-squall, with vivid light- 
ning. 

Light north-west airs, and overcast ; 
sea smooth. 

4-45 P.M.— Sea rising fast ; wind.in- 
creasing to a ^hole gale. 

Blowing a very hard north-east gale, 
with very high sea. 

Very heavy gale from the east, with 

tremendous sea. 
Hurricane from east-south-east, 

with tremendous sea. 

> Hurricane. 

Storm diminishing in vi6]ence. 
Hard gale, with very high sea. 

• 
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The Coleroon was on her usual station at the Sandheads on the morning o{ 
the 15th. The weather was dull, skies overcast, winds very light (from the 
north-west) and sea smooth. No important change of wind occurred until about 
4 P.M., when the wind veered to north-east and began to increase rapidly in force 
and the sea to rise. She then ran to south-west. The wind increased in 
force from 5 to 10 between 4 p.m. and 10 P.M., but remained unchanged in di- 
rection. At midnight it was blowing a very heavy gale from the east with a 
tremendous sea. The vessel at that time was probably not more than 30 miles 
to the north of the centre. The rapid westerly advance of the storm now brought 
the Coleroon into the eastern quadrant, and at 1.3a A.M. of the i6th the wind 
blew with hurricane force (12) from east-south-east. She experienced hurricane 
winds until about 3-30 A.M. The winds then began to moderate, and at 6 A.M. 
the vessel was found to be near to False Point. Her barometer fell from 29*56'^ 
(uncorrected) at 4 P.M. to 29*18'' at 1-30 A.M., and rose again to 29-61'' at 8 A.M. 
It hence fell -38" in 9J hours and rose •43'^ in 6^ hours. She experienced winds 
of force 8 or upwards between 6>.M. and 6 A.M., or for 12 hours. Taking 
into account so far as possible the motion of the vessel and her position with re- 
spect to the centre, the diameter of the storm area (defined by winds of force 8 
or upwards) was at least 150 miies, and of the area of hurricane winds (force 
II and 12) about 70 miles. 

The meteorological information given in the log of the Canopus is much 
less in amount. It is as follows : — 





i 


Z 


Barometer. 


Wind. 




• 

Q 


• 

2 

u 

< 


• 

1 


Variation 

from nor> 

mal. 


• 

a 





1 


Weather. 


15th 
16th 


8 A. M. 

ID A. M. 
4 P. M. 
6 P. M. 
4 P. M. 

• 


a*. 

29'69 

•47 

• • 
•63 

• 


• • • 

29'55 
•33 

• • • 

•49 


—•36 
»*• 

— '20 


E..N.-E. 

N.-N.-W; 
K.-N.-E. 

S.-E. 


... 

4 
8 

• 


Wind increasin|r ; light rain-squalls. 
Weather looking very wild. 

Blinding rain-squalls ; confused sea. 

Terrific confused sea. 

Very high sea; sea and wind fall- 
ing fast since early dawn. Blew 
fresh to moderate gale whole of 
1 6th and 17th, with very heavy 
swell. 



The commander describes the weather prevailing as follows : — 

" For days before the storm the winds were light and variable, the sea very much disturbed 
by eddies, and the weather very sultry. There was very vivid lightning from north round to 
east-south-east, which on the night of the 14th and morning of the 15th was accompanied with 
continuous distant thunder to the east. On the 14th there were light northerly breezes and 
a swell from the south- south-east. For days before, although the weather was calm and sea 
smooth, rainbows in the early morning to the west, circles round the sun, halos and large circles 
round the moon, were very prominent." 

As no barometric observations were recorded during the interval from 4 P. M. 

of the 15th to 4 P. M. of the i6th, it is not possible to determine when the Cano' 

pus was nearest to the centre. 
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The following gives a very complete and valuable series of observations 
taken at False Point by the Port Officer : — 



Date. 



/ 



B 

C/} 



\n 



Hoor, 



\ 



B 
o 



6 a. m. 

8 A. M. 

10 A. M. 

2 P. M. 

4 P. M. 



6 P. M. 

8 P. M. 

10 P. M. 

10-30 P.M. 

11 P. M. 

I 1-30 P M 

Midnight 
12 30 A< M. 



I A. M. 

I '30 A. M. 



2 A. M. 

2*30 A. M. 

3 AM. 


•91 

•85 
•90 


3-30 A. M. 

4 A. M. 
4*30 A. M. 

5 A.M. 


•90 

29*14 

•21 

. -28 


530 A. M. 
6 A. M. 


•40 



10 



A. M. 



Baro- 
meter 
correct- 
ed. 



29-65 

•65 
•70 

•53 
•50 



•48 

•49 

•39 
•36 

•31 

•24 
•18 
•17 



•02 
2893 



Wind. 



•55 



N.-E 

N.-E. 
N.-E. 
N.-E. 
N.-E. 



N. 

N. 
N.-N.-W. 
N.-N.-W. 

N.-E. 

N.-E. 

N.-E. 
N.-E. 



N. 
N. 

N.-E. 

N.-E. 

E.-N -E. 



E. 
E. 
E. 
S.-E. 
•S -S.-E 
S. 

S.-W. 



Weather. 



Light winds and light squalls with showers of rain ; overcast 
sky, and dark gloomy weather. 

Ditto ditto. 

Ditto ditto. 

Fresh breeze and soually. 

The same wind and weather, but with very threatening ap- 
pearance; heavy bank of clouds to the east and north- 
east, and heavy thunder and lightning. 

Wind veered round to north, and increased to a heavy gale^ 
with weather as above. 

The same weather. 
Ditto. 

The same weather, but squalls getting heavier and quicker ; 
wind veering back to north-east. 

Blowing a severe storm, with very heavy gusts ; thick, laden, 
overcast sky, and nasty-looking weather. 

The same weather. 
Ditto. 

Wind and squalls increasing and more furious than ever, 

' with very nasty, dirty weather. Wind hauling back to 
north. * 

The same weather. 

The same weather. Wind veering between north and 
north-east. ■ 

The same weather. 
Ditto. 

Squalls and gusts fiercer than ever ; wind hauled to the east- 
ward and came down in gusts of hurricane force, with 
blinding sheets of rain. 

The same weather as above. 
Ditto. 
Ditto. 

Gusts not quite so heavy or so frequent as they were. 

Wind moderated considerably, but still blowing very hard. 

Blowing a hard ^^\^ of wind, with heavy squalls and blind- 
ing sheets of ram. 

Blowing a stiff gale of wind, with heavy squalls of wind and 
rain, and thick, hazy weather. 



A comparison of readings of the aneroid at the Port Office, False Point, with 
the corresponding readings at the Light-house, shows that the error of the instru- 
ment is very small, probably not more than— 'oi''. The readings are hence 
assumed to be practically correct. 

The Port Officer described the weather during the storm in the following 
terms :— 



'' The weather was squally, with light winds, on the morning of the 15th, but did not assume a 
threatening appearance until after 4 p. m., when a heavy bank of clouds began to be visible on 
i the eastern horizon. The weather became rapidly worse, and at 3 a. m. the wind was of hurri- 
cane force and accompanied with blinding sheets of rain. The barometer was lowest at 2-30 a. m. 
' • The hurricane winds were hence not felt until about half an hour after the instant of lowest baro- 
V^ meter. They continued until about 4-45 a. m., or for nearly two hours. The weather began to 
4 moderate at 6 a. m. It was then blowing a hard gale with heavy squalls and blindir^ sheets of 
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rain. At daylight the station appeared to be a perfect wreck ; the thatch was blown off all the 
houses and the sea resembled a cauldron seething with foam.' 
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The barometer at False Point fell from 29*53'' at 2 P.M. to 28*85'^ at 2-30 A.M., 
or •68*' in 124 hours, and rose to 29*55''' at 10 A.M., or through 7 inch in 7i hours. 
It will thus be seen that there is a striking agreement between the observations 
taken on board the pilot-vessel Coleroon and at False Point. The False Point 
observations indicate that the storm when crossing the coast was from 180 to 200 
miles in diameter, that the winds of strongest force were experienced in the east 
and south quadrants, and that th^ barometer rose much more quickly in the rear 
of the storm than it fell in front. 

Another important feature brought to notice by these observations is that 
although the storm was advancing in a straight course to False Point, the wind 
shifted considerably before the centre passed. It backed from north-east at 6 A.M. 
of the 15th, to north-north-west at 10 P.M., veered again to north-east at 11 P.M., 
backed to north at i A.M., and veered to north-east at 2 A.M. The wind hence 
shifted backwards and forwards through five points in this period of 18 hours, during 
which the bearing of the centre was unchanged. These changes may in part have 
been due to peculiarities in the geogpraphical conditions of False Point. They, 
however, also indicate that the angle between the. bearing of the centre and the 
wind direction is to some extent variable, and hence that it is not possible to give 
any exact, and, at the same time, simple rule for the bearing of the centre in 
terms of the wind direction. 

The following account of the damage done at False Point by the cyclone 
is extracted from the Calcutta Englishman newspaper :— 

** The cyclone was of unusual severity. Its approach was notified by storm signals and all 
preparations made for its approach. The boats were all secured and moored in proper places ; 
the residents at the Point were all got into the verandah of the new refuge building, which has 
been constructed on a mound many feet above the mark of the last storm-wave, and the safety 
of Government and private property looked to. It commenced blowing on the afternoon of the 
15th with very heavy' squalls of wind and rain, a heavy overcast sky and threatening-looking 
weather. The wind increased materially during the night, and on the morning of the i6th it 
blew with terrible and hurricane violence. At 2-30 a.m. the centre of the storm was apparently 
very close to the Point, at which time the lowest reading of the barometer 28*85" was recorded. 
At 5 A.M. the barometer rose and the wind decreased considerably in violence. At 6 a.m. there 
was a moderate sea with very strong squalls and blinding sheets of rain. The thatch was 
blown off the roofs of all the buildings. The south wall of the d&k bungalow was blown down, 
arid the foundations of three of the cooking houses shaken. The Reddie Head bund gave way 
in three places, and from the bund round the workshops the sea has encroached a good deal. 
The bund leading out to the beach and to the site of the old Police station has been heavily 
breached. The boats were all sunk at their anchors and are all more or less broken. One 
boat belonging to the wreck of the Ganges was completely blown away from her moorings and 
landed at the back of the Reddie Head. Three buoys have also been washed away. The water 
rose over the island at least 3 feet higher than the ordinary spring-tide, and the whole of the 
rooms in the refuge buildings were flooded more or less with the rain beating in. At the height 
of the storm the anemometer, before it was washed away, registered a wind velocity of 70 miles 
an hour. The beacons at Reddie Head^ Prince Andrew's Black Buoy, and at Temple tree were 
all blown down. At Dodswell Island, from Reddie Head up to the north end of Stiife Island, 
2 or 3 feet of sand has been washed off the surface, and that part of the island is now 
covered with water at ordinary spring«tides« Further down south, at Turtle Point, the sea 
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ha: washed through and left a gap of about loo feet broad, which is covered at half i1 ood. A 
native brig, the Sra SttwatttatKy, which was lying in the harbour, broke adrift and was shattered 
and sank about a miles north<east of the Baroni river. No loss of life is reported to havo 
occurred. At Jumboo Station very little damage was done. Most of the people who were in the 
place moved into safety 4 miles further up. Even there the water rose 3 feet above the- height 
of the ordinary spring- tides." 



September i6th. — The previous history of the storm has shown that the 
centre crossed the coast of Orissa a little to the south of False Point on the 
early morning of the 16th at about 3 A.M. The storm was at that time of 
very considerable intensity. The depression at the centre was nearly eight- 
tenths oi an inch, and the area of stormy winds (force 8 and upwards) was up> 
wards of 150 miles in its longest diameter. We have now to follow the history 
of the storm during its prepress over the land area of India. 

The following table gives the 8 A. M. land observations at stations in and near 
the storm area: — 
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Cuttack 
SaugorUland 

Calcutta . 
Burdwnn . 
Haiaribagh. 
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A reference to the chart of the day (Plate XXII) will show that the cyclonic 
storm and circulation covered Orissa, the Central Provinces, the adjacent 
districts of Bengal and Madras, and the north-west of the Bay. The barometer 
was rising rapidly in Burma. It was also rising in Assam, North Bengal, and 
the Indus valley. Elsewhere it was falling, but the changes were small, except 
in the storm area. 

The centre at8 A.M. was about 20 miles to the west of Cuttack and crossing 
the Orissa hills. The barometer at the centre at that hour was probably not lower 
than 39*3" and the depression not more than ■4*. Hence, during the five hours 
after it crossed the coast, the decreased motion in the lower strata caused by 
friction had accompanied a large decrease in the amount of the depression [yiz., 
from O'S inch to o'4 inch). Strong south to east winds were blowing at the head 
of the Bay and the sea was very rough. Heavy rain was falling in Orissa and 
moderate rain in Bengal. 

The following gives rainfall data for the three districts of Pooree, Cuttack, 
and Balasore in Orissa, and the adjacent Midnapore district in Bengal on the 
14th, 15th, and i^th; 
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Hence an average rainfall of 4 inches was received over the province of 
Orissa on the rsth and i6th. Light to moderate rain was falling in the outskirts 
of the storm in the Central Provinces and also in the west-coast districts of Bom- 
bay and Malabar. Weather was fine over the whole of Northern and Central 
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India, and light and in some cases unsteady winds prevailed. Skies were clear 
in the Punjab, Sind, and the western districts of the North-Wcstern Provinces, 
but were clouded in other districts and overcast in the storm area. 

The following brief description of the hills which the storm was now cross- 
ing is taken from Hunter's Statistical Account of Orissa :— 

"The Tribatary Sutes of Orissa occupy a successitm of ranges rolling backwards towards 
Central India. They form, however, three water sheds from south to north, with fine valleys 
between, down which pour the three great rivers of the interior table-land. The sotii hern most 
is the valley of the MahSnadi, at some places closely hemmed in by peaks on either side and 
forming picturesque passes, at others spreading out into fertile plains, laden with rice, and 
watered by a thousand mountain streams. At the Barmul Pass, the river winds round magni- 
ficently- wooded hills, from 1,500 to 3,500 feet high. Crags and peaks of a wild beauty overhang 
its channel, which at one part is so narrow that the water rises 70 feet in time of flood. From 
the north bank of the Mahdnadi the ranges tower into a fine water shed from a.ooo to 2,500 feet 
high, running north-west and south-east, which forms the boundary of the States of Narsingpur 
and Barambd. On the other side they slope down upon the States of Hindol and DhenkAnal, 
supplying countless little feeders to the Brdhmani, which occupies the second of the three 
valleys. From the north bank cf this river the hills again roll back into magnificent ranges 
running in the same general direction as before, but more confused and wilder, till they rise into 
the Keunjhar water shed with peaks from 2,500 to 3,500 feet high, culminating in Maldyagiri, 
■3,895 feet above the sea, in the State of Pal Lahari. This water shed in turn slopes down into 
the third valley, that of the Baitarani, from whose eastern or L'ft bank rise the hitherto almost 
unexplored mountains of Marbhanj, heaped upon each other in noble masses of rock from 3,000 
to nearly 4,000 feet high, sending countless tributaries to the Baitarani on the south.and pouring 
down the Bur^balatig with the feeders of the Subarnarekhi 00 the north." 

The 4 P. M, observations of the i6th given in the following table show that 
these high hills had practically no influence in modifying the course, velocity, or 
character of the storm : — 
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These observations show that the centre at 4 P. m. was a little to the south, 
west of Sambalpur, probably in Lat. 21" 10' North, and LoDg. 83" 45' East. It 
had hence advaaced about 200 miles in the previous 13 hours, or at the average 
rate of &bcut 15 miles per hour since it crossed the coast. The barometer at the 
centre was probably 29*3" and about three-tenths of an inch below the normal. 
Hence the character of the depression was unaltered since 8 A. M. A very great 
increase in the strength of the winds had occurred over the whole of the Central 
Provinces, and also in Ganjam, Orissa, South Bengal, and Behar. The average 
velocity during the previous six hours at Gopalpur was 38 miles per hour, and 
at Saugor Island 29 miles. It is, of course, certain that the Orissa hills must have 
influenced considerably the air motion in the lower strata'and have tended 
to break it up. This effect was, however, of so little importance as to produce 
no perceptible result on the general character of the disturbance. 

Assuming that the most probable position of the centre at 8 A. M. was 20 
miles to the west of Cuttack, it had advanced with almost uniform velocity during 
the whole interval from its passage across the Orissa coast until 4 p. M.) and at 
a rate very slightfy greater than its velocity when crossing the Bay. 

The storm during the evening continued to pass across the eastern districts 
of the Central Provinces in an almost due westerly direction with a veloci^ 
slightly exceeding 1 5 miles per hour. Skies were very heavily clouded and heavy 
rain was falling over the whole of the storm area proper. 

The following gives a brief summary of the observations taken on board 
vessels in the Bay of Bengal on this day:^ 
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The preceding observations show that during the whole of the i6th strong 
south-west winds prevailed over the south and centre of the Bay. In Lat.io^N. 
they were of force 5 and 6, and in Lat. I4°N. of force 7, and the weather was* cloudy 
and squally with frequent showers. At the head of the Bay winds ranged in 
direction between south-south-east and east-south-east^ and were of force 8 and 9. 
A fresh to heavy gale was blowing off the Orissa and Bengal coasts in the morn- 
ing, but winds began to moderate in the afternoon. These winds brought up a 
very heavy sea during the day. The F. L. V. Af^/^^r stationed at the Pilot's Ridge 
reported that she experienced a tremendously heavy sea in the morning. 

The most important fact established by the observations recorded in the logs 
is that the weather improved rapidly during the afternoon and the sea went 
. down very quickly, so that moderate winds with slight sea obtained over the 
, north of the Bay next morning. 



D 9 



i 



.^ 



I -JO l^ay of Bengal and Arabian Sea Cyclone Mi 

September /^/A.— The following gives 8 am. observations at selected 
stations: — 
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The barometer fell very rapidly during the night of the i6th in the Central 
Provinces. It fell also over the whole of the Peninsula, Sind, Rajputana, th< 
Punjab, and North-Western Provinces. It rose very rapidly in Orissa, Ganianii 
and the north-west of the Bay, and briskly in Bengal and Burma. 

The barometric changes were hence almost entirely due to the westward 
movement of the storm area'. TTie centre of the depression was a little to the 
east-no.rth-east of Nagpur at 8 A. M. The height of the barometer at the centre 
was probably 29-45," ^^^ ^^ depression Ihree-tenths of an inch. Winds were 
now decreasing in force at the head of the Bay, but were still considerably above 
their normal strength. Strong cyclonic winds prevailed over nearly the whole of 
the Central Provinces. One very important feature in the circulation was the 
strong easterly winds which prevailed in the northern quadrant at very consider- 
able distances from the centre. Thus at Hazaribagh, Patna, and Allahabad, allot 
which were upwards of 300 miles from the centre, the winds were three times 
their normal strength. The indraught to the depression had on the other han4 
produced a moderate increase in the force of the winds in Berar and the Bombay 
coast districts, but the chief indraught to the storm area was, as hitherto, from the 
Bay of Bengal. Hence although the storm centre was now midway between the 
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two seas, it had failed to produce any large inrush of moist winds from the Arabian 
Sea. The same fact is shown even mote strikingly by the rainfall distribution 
of the previous 24 hours. More or less heavy rain had been received over 
Bengal, the North-Western Provinces, the Central Provinces, and Berar. Light 
showers had fallen in the Malabaf and Bombay Coast districts, Khandeish 
Guzerat, and the western districts of Central India. The following gives the 
average rainfall of the previous 24 hours in different districts : — 
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The rainfall in the storm area was hence more moderate in amount than it 
was on the i6th, and the heaviest rainfalls wei^ registered in districts to the 
north of the Central area, A complete statement of the rainfall of all districts 
affected by the storm is given in Appendix A. The*following gives all rainfall 
of the day in the whole of India exceeding 3 inches in amount : — 
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3'3o „ 
350 „ 


k 


Raipur 


• 


Drug 


1 • 


j 3-50 ,. 
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The following table gives the average actual district rainfall of the 15th, i6th, 
and 17th in the Central Provinces and of Berar, and illustrates the distribution o( 
rainfall due to the storm at this time : — 





AviiUOC DItTIIICT ftAINrALL, SbPTKMBBB 




• 

ritsTaiCT. 




I5B8. 




ToTAt, 




• 


15th. 


t6th. 


17th. 


15th to 17th; 




/Saugor 


• • 






0-85 


0-38 


1*36 


2-59 


[ Damoh 




• • 






o'i3 


031 


032 


0*76 




Jubbulpore 




• • 






o'4i 


0-35 


045 


I'2I 




Mandla 




■ • 






• • • 
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035 


0-90 




Seoni 


1 < 


• • ( 






033 
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232 


304 . 




Narsinghpur 




• • 






0-58 


0-57 


076 


. 1*91 


* 


Hoshangabad* 


' ( 


• • 


i 




0*21 


044 


1-94 


2.69 


M 
13 


Nimar 




• • 






•0t 


••• 


048 . 


0*48 


^ 

N4 
^ 


Betul 


■ 4 


1 • i 


1 1 




• •• 


0*27 


277 


3-04 





Chhindwara 




• • 






031 


0-38 


1*37 


2'o6 


^ ^ Wardha 




• • 






• • • 


005 , 


059 


0*64 


< 

DC 


Nagpur 




• • 






• • • 


0*12 

• 


1*37 1*49 




Chanda 




• • < 


( « 




• •• 


. 041 


1-41 


1^82 


u 


Bhandara 




» • < 


; 




0*20 


1*17 


2-86 


423 




Balaghat 




• 


< 




0*14 


• •• 


2*IO 


2*24 




Raipur . 




•• 


t 
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038 


213 


2^-74 




Bilaspur 




• 


1 




• • • 


o'i6 


036 


0-52 




Sambalpur 




• • 


« 




0*10 


1-05 


0*41 


156 




Kalandi State 

• 




• • 


• 




» • • 


2-23 


I'OO 


323 


1 Bastar State . 




• • 


• 




• •• 


170 


0*14 


1*84 


Berar • 




• • 


• 




0*07 


0*2I 


116 


144 



An important effect of the storm was the large reduction of temperature 
it produced over the whole of Central and Northern India (excepting Sind and 
the Punjab). The mean temperature of the North-Western Provinces was 5^° 
lower on the 17th than on the i6tb| and of the Central Provinces 4^® lower. 
It was, on the other hand, hotter in Sind and.the West Punjab, the highest tem- 
peratures recorded on this day being 108*9° ^* Jacobabad and 105*5° at Dcra 
Ismail Khan. ^ 

The centre at iS A. M., as already stated, was a little to the east of Nagpur, or 
in about latitude 2ii°N. and longitude 8o°E. It had hence moved almost "due 
west during the preceding 24 hours through a distance of about 380 miles, or at 
an average rate of 16 miles an hour. During the previous 24 hours no large 
change had occurred in the chief features of the storm. The amount of the 
depression, the direction and rate of advance, and the occurrence of heavy rain 
chiefly in the western and northern quadrants were practically unchanged. The 
storm area was, as hitherto,, oval in shape, the greatest diameter running east and 
west. 
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The next position of the storm centre is given by the 4 P. M, observa- 
>ns contained in the following table: — 
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These observations show that the centre was probably not more than 
or 20 miles to the north or north-north-west of Nagpur. It had hence not 
ived more than 70 miles during the previous 8 hours, and its velocity had dimi- 
ihedvery considerably. The depression at the centre was nearly three-tenths 
an mch, and practically unchanged in amount. Very strong westerly winds 
evailed at Nagpur and Amraoti, but in West Berar anj Khandeish the wind 
ce had diminished to a slight extent. A largely increased indraught was shown 
the northern quadrant by the wind velocities recorded at Patna, Allahabad, 
d Jubbulpore, where the winds were now nearly five times their normal 
«ngth. Hence the chief indraught to the storm area was as hitherto from the 
ly of Bengal. 

The following table gives meteorological data of the 17th for the Bay of- 
ngal :— ■ 





Hour. 


PosrxcoN. 


BAROHETam. 


w,.,. 1 


VassBL. 


■B 

i 

i 
1 


1 
2 


■| 


i3 


1. 




J 


W«ather. 


ofCambrid/rt 
o/Edi»bHrgk 

VfHHt , 


Noon. 


s-58 
7—40 


87-0 


■85 


::: 


~ 


S.-W. 

s.-w. 
w. 


..' 


Moderate wind. 
Cloudy J strong wind. 

Strongwindandsqiially. 
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Position. 


Babohuter. 


Wind. 
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J 
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Weather. 
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3 

1 
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1 
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S. 
S.-S.-E. 


4^ 
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heavy rain. 
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„ 
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■85= ■60' 




S.-S.-W. 


4 
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■ O..M. 


11— 1; 
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? 


;" 
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S 
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19 .. 
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■QO 
■91 


■74 


-Z 


E.-S.-E. 
S. 


3 


Heavy swell, overcut 

rainy weather. ' 
Overcast, sqi.ally. 



These observations show that a moderately strong monsoon was blowing id 
the Bay, and that winds were somewhat stronger at the head o( the Bay than in 
the south. The average wind force in the Bay during the day as calculated 
from all the wind observations was 4, 

September iSih.-^-Tht history of the storm at this period is of peculiar 
interest. The storm had up to the morning of the 17th advanced in a westerly 
direction with unusual rapidity, and its rate of motion had increased for a short 
period to some extent after reaching land. In the afternoon and evening of the 
17th it was, from some cause or other, unable to advance further in a westerly 
direction. Instead, however, of filling up it remained nearly stationary for at 
least 16 hours, and then recurved and advanced in an almost straight nortberly 
course at nearly the same average rate of progression as it had previous to^ the 
17th'. 

The following are the 8 A. M. observations of the 1 8th at selected stations:— 





BAKOUETEit. 


Wind. 


Tkbperaturk past 24 


t 
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1 

1 

1 
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It 

11 
1- 


II 


1. 


i 

5 


lit. 

m 


E 


1. 


6 

■! 


> 
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■721 

■75fi 
■7*6 
■737 

■i% 

■604 

:g 
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+ 
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1 
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-;o75 

-■014 
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+■039 
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-■OQ4 

-■iBg 


w. 
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s. 
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S.-K. 
S-S.-E. 
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E. 
E. 
N.-E. 

s. ■ 

S. 
S.-S.-W. 


s 
29 
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'>5 

•36? 
467 
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84-5 
8o;4 

&,-\ 
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83'9 
82-s 
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79'2 


-OS 
+ 1-5 

-2-3 

? 
-4-9 

-4'9 


79-D 
?•■' 

7S-I 
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78;6 
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+ 0-I 


7 
7 
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o'gt 

13 
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rough. 

Showery. 

Squally. 
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Fine. 

Severe gale 

ofwioff. . 
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DahomeTbb, 


Wind. 


Tbmpbhature p 


ST 34 


i 

E 

1 


1 
i 

1 

'i 




Station. 




hi 


jl 


i 


1 
1 


III 


s 






> 


Weather. 


Sireneha 
Chanda . 
S™ni . 
Akola . 
Amraot[ . 
Khandwa 
MalBgaon 

Hombay ! '. 
Pacbrnarhi 
Induie . 
Neemueh 

Kowgong '. 


■643 
■608! 

;598 
■fluB 

■755 
26- 123 
39-616 

■sgj 

■565 


+■106 
+ 017? 

-;o35 

-■04S 

-■089 
-■051 

-■049 


-■i&if 
-■181 

-|.75 

-■068 
---247 
-■177 
-;o97 

-■!?8 


S..W. 

s.-s.-w. 

E.-S.-E. 

N.-W. 
W..3..W 

W. 
W.-S.-W 

s.-w. 
w. 

E.-N-.E. 
N.-N..W, 

N.-N..W. 

E..N.-E. 

E. 


6 
S 
17 

13 
'.^ 

.6 
13 

y 
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so 
150 
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TSO 
9Q 
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68-7 
8s- ■ 

S4'9 
86'S 


-33 

-9'6 
-4-S 
-3-5 
+ 0-9 

+ 5'D 

+ 3^5 

— e-i 


76;q 
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7''7 
7a-3 
73-^ 

7a-3 

67'3 
7.|o 

73-5 


-07 
+ 0-6 

+0-6 
+ 0-S 


8 o'.7 
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10; 2-64 

iO| 2;37 
If? 

'0 3-63 


Strang wind. 
Raining. 

Heavy rain. 

Fine. 

Heavy rain. 
Strong wind. 



A reference to the chart of the day (Plate XXIV) shows that the centre at 8 
A. M. was to the north-west of Nagpur at a distance not exceeding 70 miles, and 
probably almost exactly midway between Betul and Chhindwara, and nearly mid> 
way between Nagpur and Pachmarhi, Hence it had not moved more than 50 miles 
during the previous 1 8 hours (since 4 P. M. of the 1 7th) , The chart also shows that 
the inner area, asdefined b/theisobar of 29-55, was oval in shape, and that its 
largest diameter ran approximately north and south. The isobar of 2g'6o, instead 
of being parallel to thatof 2955 throughout the whole of its course, enclosed a con- 
siderable area to the north, in which pressure was falling rapidly, and very heavy 
rain was falling. This extension of the low-pressure area in a northerly direC' 
tion is hence of much significance. 

The barometric changes of the previous 24 hours were comparatively small 
,iD amount. This, however, was chiefly due to the fact that the low pressure or 
storm area bad been nearly stationary. The barometer had risen rather rapidly in 
the eastern districts of the Central Provinces, and was falling briskly at Pachmarhi 
and Saugor, and perhaps Seoni (the readmg actually recorded and given in the 
ta^Ie is almost certainly wrong and should probably be 29508). The greatest 
deficiency of pressure was at this time at Pachmarhi, thus showing that the storm 
was one of high elevation and of the rains proper rather than of the transition 
periods. 

The depression at the centre was apparently slightly less than it had been 
hitherto, but still exceeded a quarter of an inch. Very strong winds continued 
to blow at Nagpur and Amraoti. No increase of strength was shown by the 
winds in Khandbish and the Bombay coast districts. Very strong easterly 
winds continued to prevail at Patna and Allahabad, and were now extending 
north-westwards to Nowgongand Jhansi. Hence the indraught to the storm area 
from the Bay of Bengal continued to form the chief feature of the storm. 

The distribution of the rainfall of the previous 24 hours was very significant. 
General rain fell over the whole of Bengal, Behar, the North-Western Provinces, 
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the Central Provinces, and Berar, the greater part of which was due to the Bay 
of Bengal current. Showers fell in the west coast districts, but little or no rain 
was received 'in North Bombay (including Khandeish and Guzerat), and the 
western districts of Central India. 

The following table gives the average rainfall of the previous 24 hours in 
ten meteorological areas :— - 



Province. 

• 
• 


Average rain- 
fall of pre- 
vious 14 hours. 


Normal 
average daily 

rainfall. 
September. 


Orissa • • • . 
Bengal • . . , 
Behar . . 
Central Provinces 
Berar ... 
Central India . 
North-Westem Provinces . 
Rajputana 
Punjab « • • . 

Bombay « • . . 

• 




Inches. 

o'37 
1*04 

0-31 

i-i8 

263 

0*93 

I 44 
023 

006 

0*29 


Inches. 
0-46 
0*29 
021 
0-31 
0*20 

0*24 • 
0'26 

0*06 
o-o6 

0'25 



The distribution of heavy rainfall at this time is best shown by the following 
list of all rainfalls during the previous 34 hours exceeding 3 inches in amount :— 



Frovinci. 



District. 



North- West- 
ern Prov- \ 



inces. 



Central * Pro- 
vinces* 



Berar • 
Bombay 



Sahararpur 

Muzaffarnagar 

Meerut . 
Bulandahahr 

Bijnor • 

Moradabad 

Muttra . 

Agra 

Etah 

Banda 

Hamirpur 

Kumaon 

Garhwal 
Saugor . 
Hoshangabad 

Betul 

Nagpur • 

Berar 

Bombay (West 
Ghats). 



Average 

rainfall of 

districts. 

during 

previous 
14 hours. 



X 



] 



1*90 
278 { 

173 
2-56 

3-5» 

2'l6 

1*05 

2*OI 
2'OS 
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2*14 

4*51 

2-30 
2*04 

2'7I 

5'25 
274 

263 
2-57 
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Rainfall of preTioug 
34 hoars. 



Saharahpur 

Bainswal 

Kandhla 

Mawana 

Anupshar 

Bijnor 

Nagina 

Chandpur 

Amroha 

Muttra 

Khairagarh 

jalesar 

Badausa 

Mahoba 

Pithoragarh 

Almora 

Naini Tal 

Haldwani 

Karnprayag 

Saugor 

Pachmarhi 

Multai 

Chicholi 

Katol 

Akola 

Makhla 

Chikalda 

Mahableshwar 

Baura « 



5*30 inches. 
3*8o ». 

3 70 ». 
3-21 

5'5o 
3-80 

4'io 

4-10 

3*90 
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4-80 
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560 
3" 
4-08 
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13*40 
3'8o 

3-50 
3-68 
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9-29 

723 
8-40 
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5 48 
618 
404 

317 
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This return shows clearly that the heaviest rainfall was received at this 
time, and for some hours previously, in a long narrow belt running almost due 
north and south, or in the direction in which the storm advanced on the after- 
noon of the i8th. 

The position o( the storm centre at 4 P. M. is shown by the 4 p. M. observ- 
ations given below :■ 
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The 4 p. M. observations show that the depression was now commencing 
tQ'move northwards. The largest fall of the barometer and the largest variation 
from the normal occurred at this lime at Pach'marhi and Saugor, where pressure 
was a quarter of an inch bel^w the normal. The wind had shifted to west-south- 
west at Pachmarhi,* showing that the centre of the air circulation was to the north 
of that station. It was, however, probably not more than 50 miles to the north of 
that station, and nearly midway between Saugor, Hoshangabad, and Pachmarhi. 
The depression was oval -shaped, with its longest diameter running north and south. 
The chief feature of the depression at this time was the very low pressure to the 
north of Pachmarhi as shown by the barometric readings at Saugor and Nowgong. 
The low pressure for a considerable distance in front of the centre of the cyclone 
circulation was hence as marked on the i8th as on the 17th. The cyclonic circula- 
tion accompanying the depression extended over the whole of Northern India, and 
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the North Deccan. Winds were very strong in the eastern and northern quad' 
rants and were feeblest in the western quadrant. 

igth September. — The following table gives the 8 A. M, observations at sta- 
tions in and near the storm area:— • 
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86-4 

79; 1 

79-7 
79-3 

86s 


+ J-3 

— 5;i 

—SA 

:;ri 

—2-6 
4-0-2 

—01 
-5;i 

— 8-. 


79;o 

66a 

72-6 

77-a 
69-0 

70-6 
70-1 

Hi 

72-7 
707 

;6-8 
74-6 


+ 2-4 
+ 19 

—OS 
-0-3 
-o;3 

+ ';3 
-3;9 
—2-9 

+ 0-4 
+ 3-3 


5 
9 

3 

7 

9 
7 


i 

J-8S 
174 

.■42 
070 

361 

2-36 

0-43 


Fl„e. 
Strong wind. 

Showery. 

Raining. 

Ditto. 
Heavy rain. 

RaJHing. 

Distant 

lightning.' 
Raining. 

Dri^fing. 

Conliauoua 

Showery. 



The general barometric changes of the preceding 24 hours were small in 
'amount. Except in the storm area itself and to the north and north-nest of it, the 
barometer was now rising slowly. The storm area at 8 A. >l. included Bun- 
delkhand, the eastern districts of Central India, south-east Rajputana, and the 
adjacent districts of the North-Western Provinces. The centre of the cir- 
culation at that hour was to the we?t- south -west of jhaAsi in latitude 251° 
north, and longitude y'SJ" east.* As it had been almost stationary be- 
tween Nagpur, Amraoti, and Pachmarhi on the preceding day until about 
noon, it had moved 2io miles during the previuiy 20 or 24 hours, or at an 
average rate of 9 to lo miles per hour. During this interval it had Crossed 
over two ranges of hills, the Vindhyas and the Satpuras, which rise to eleva- 
tions ranging up to 4,500 feet, and to heights of 1,500 to 2,000 feet above the 
valleys of the Tapty and the Nerbudda. It was now marching in a straight 
northerly course across Central India and Extern Rajputana. It had passed 
through Bhopal during the night, and was advancing at 8 A. M, through the Lalit- 
purand Jhansi districts of the North Western Provinces and the Gwalior State. 
The barometer at the centre was about 29-5'' and the depression at least two- 
tenths of an inch. Very strong winds were blowing at Lucknow, Allahabad, 
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Sutna, and Jubbulpore to the north and east of the storm area. Near the 
centre the winds were apparently much lighter, and at stations to the north-west 
and west,^.^,, Jeypore, Ajmere, Neemuch, Indore, Hoshangabad, and Deesa, the 
winds were comparatively light, and in the majority of cases below the strength 
of the normal winds of the season. Hence the circulation was evidently main- 
tained by indraught from the Bay of Bengal, and was apparently strongest in 
the north and north-east outskirts of the storm area and at distances of 200 to 
300 miles from ,the centre. This fact is of much importance, as it not only ex- 
plains the distribution of rain at this time, but also^ in part, the lioe of march of 
theL storm. 

During the previous 24 hours, general rain had been received in Bengal,. 
Behar, the North-Western Provinces, South-East Punjab, East Rajputana and 
Central India, the tentral Provinces, and Berar. The following table gives the 
average fall of the preceding 24 hours in eight provinces : — 



Provincb. 


Actual 

average 

rainfall in 

Province. 


Provincb. 


Actual 

average 

rainfall in 

Province. 


• 

Burma 

Bengal . . . . . 

Central Provinces 

Central India .... 


Inches. 

O'lO 

0-25 

041 
.0-51- • 


North- Western Provinces • 
Rajputana .... 

Punjab 

Bombay • . ... 


Inches. 
1-97 

038 
078 

O*01 



The jrainfall was especially heavy to the north of the storm centre, as is 
shown by the following return giving all falls of 4 inches or upwards during 
the previous 24 hours : — 







- 


Rainfall during 24 hours previous to 

• 


Station. 








6 P.M. 


8 a.m. 


• 
• 


Inches. 


Inches. 


Pachmarhi .... 


518 


••. 


Roorkee 






4*39 


..• 


Ranikhet. • 






4*37 


... 


Delhi (Cutchery) 






... 


590 


Bandikui 






... 


450 


Bhopal • 






5'oo 


... 


Nainital • 






... 


5*8o 


Saharanpur 
Bulandshahr 






••• 


820 






..« 


6'20 


Aligarh 






... 


6-86 


Agra • 

• 




• 


5-88 


< •* 



The heavy rainfall caused a further rapid reduction of temperature over the 
Central Provinces, Central India^ and the North-Western Provinces. At Meerut, 
Delhi, and Roorkee, the fall ranged from 8° to ioi°. Temperature continued to 
increase in Sind. The maximum at Jacobabad on this day was iif'3° and at 
Hyderabad I07'2*. Skies were more or less clouded over the greater part of 
India and were overcast in the storm area and to the north of it. The storm 
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area was at this time very sharply defined to the west and north-west by tl 
amount of cloud, as is shown by the following data : — 

nC of eland | 

Patna 
Calcutta 
Saugor Island 



Jsc 



The folldwing table gives the 4 P. M, observations at stations in and ne 
the storm area : — 









Barohbter. 


WrND. 


i 






1_. 


if 


1 




i 


11. 




SrATlON. 


■SI 








ki 


a 


Weather. 




£i 








i 


E 






1 


ft 


1" 


.5 

1 


1 


III 


1 




Bombay . . . 


19-813 


+ t<,3 


+ 06S 


w.-s.-w. 


g 


67 


■0 




Malegaon 






■7T1 








Q48 


w. 




263 






Akola . 






•699 




'78 






N -N.-W. 




,67 






Amraoti . 






•712 




197 




967 


W .S..W. 




373 


8 




Pachmarhi 






39-701 
-679 






I 


d8o 
069 

035 


W.-S.-W. 




350 


S 




Jiibbulpota 






■669 
■68^ 




•is 


- 


03 1 


s. 

W.-S.-W. 




467 


8 


Strong wind. 


Allahabad 






■640 










S..E. 




333 


7 


Cloiidyj strong wi 


Liicktiow . 






-67fi 




061 


+ 


05s 


N.-N.-W.? 




567 




Rainy; strong wu 


Agra . 






■<6o 




■35 




178 


S.-E. 




4™ 






Delhi- . 






■552 










E. 




Soo 






Jeypore , 






•560 




05S 






N. 




140 




Driizlingr. 


th™5i' ■ 






■55B 




003 






N.-W. 




180 






N^raach ' 






■S56 




d66 




d6s 


S. 




567 




DriziUog. 






■647 




OS3 






S.-W. 






8 




Indore . 






■665 




■ 56 






W.-S.-W 










Saugor . 






■656 


+ 


306 




oJ 


5. -S.-W. 










Hoshaneabs"' 






■633 


+ 


14s 






S.-W. 




367 






Khandwa 






■707 


+ 


165 










? 


7 




D«sa . 






■61J 


+ 


086 






w.-s"-w 




■75 








■ 






_^ 


"'6 


S..W. 


9 


450 


'° 


Strong wind. 



These observations show that the centre had advanced in a due northci 
direction and was probably in Lat. 264° N, to 26j° N. and in Long. 77!^ to 78* 
It h^d hence advanced about 120 miles during the previous eight hours, or at i 
average rate of about 15 miles, and hence nearly the same as during its passaj 
across the Bay and Orissa into the Central Provinces. , 

Skies were now clearing in the Central Provinces, Berar, and Central Indi 
but strong westerly winds continued to prevail. .Skies were very densely cloud! 
in the North-Western Provinces and overcast in Bengal and Behar, and vei 
strong winds prevailed over the whole of the Gangetic plain. As hitherto, wine 
were strongest near and to the north of the centre. Jhansi, Agra, Delhi, ai 
Roorkee reported on this day winds of more than four times their norm; 
strength. * It continued to rain excessively over the central area and the di 
tricts to the north towards which it was advancing, A well-defined cycloni 
circulation prevailed over the whole of the storm area. The chief indraught ( 
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moist winds continued to be from the Bay of Bengal in the eastern and northern 
quadrants. The cloud area exte.nded over the whole of Northern India from 
Bengal to the storm area, and was very sharply defined in the Punjab, where to 
the north and west of Lahore fine clear weather obtained. 

2Qtk September. — The following table gives the 8 A. M. observations at 
stations in and near the storm area:— 





B.,..„„. 


WiND. 


TaUFEKATURE PAST 34 


1 


i 

2" 

1 

J 




Statioh. 




"1" 
.Eg 


il 

> 


1 


III. 


1 


1 
I" 


E 

1 


1 . 

1! 

> 


Weather. 


Indore . 

Ne^much 
Saugor . . 
Allahabad 
Luckno* 
NowRong 
Jhansi . 

Hardily '. '. 
Ddhi . . 
Sirsa 
Meerut . 
Roorkee . 
Ludhiana 
Lahore . 
Mooltan . 
ChakraU 
Simla. . 
Murree 


a<l 


1 
1 

•s, 

■673 
7" 
716 
?53 


+ -J14 
+ -185 

+■173 

fia; 
f 147 

— 'ois 

Hi 


+ ■137 
+ ■080 

vs. 

+ ■049 
+ ■01 j 

:;1 


K.-W. 

S.-W. 

w.^..w 

N.-N.-W. 

w.-s.-w 

S.-W, 

w. 

N.-W. 
S.-W. 

E.-S,-E. 

W. 

N.-N.-W. 

E. 
S.-E. 
N.-N..E. 
N. 
S.-W. 

E, 
N.-W. 
N.-W. 


9' iSo 

7! 17s 

1 


X-6 

il 

78'4 

;s-6 


+ J-S 
— 7"9 

5; 

-yi 
-77 

lire 

-li-S 

-ri 

:;? 

+ J-4 


e9;5 
71-e 

77-1 

7s;8 

7i'S 

% 

74' 1 
70-. 

68'o 
7o|4 

53*3 

i6-3 


+ J 

-; 

3 


6 

5 

3 

\ 

9 


J 

3 

3 
9 


<.;3o 
o;3S 

i 

3'SJ 
3'3» 


Fina. 

Fin,. 
Raminy. 

Diujling. 
Showery. 
Squally. 



The general rise of the barometer continued over the whole of India. In 
Central and Upper India this small general change was supplemented by the much 
larger changes due to the advance of the cyclonic storm. The barometer had 
fallen rapidly in the south-east Punjab and western districts of the North-West- 
ern Provinces and risen even more rapidly in the Central Provinces and Central 
~ India. 

> The centre of the storm was at 8 A. M. a few miles to the south of Meerut in 
^ about Lat. 29° N. and Long, 77**45' E. It had hence advanced about 280 miles 
* during the previous 24 hours, or with an average velocity of 12 miles per hour. 
^ The storm centre was now not more than 90 miles iii a direct line from the 
^ hills. The northern outskirts of the storm already extended into the Himalayan 
^hill districts, and hence the circulation in the northern quadrant began to 
T' be obstructed by the hills. This had already caused the depression to begin to 
7 fill up. The height of the barometer at the centre at 8 A. M. was 29'6* and the 
depression below the normal at the plain stations in the storm area very small in 
amount, not exceeding -02* or -03'. The barometric observations at the hill sta- 
_ tions are not only inleresting but confirm the inference based on the great defi- 
- ciency of pressure at Pachmarhi as compared with that at tho adjacent plain 
3«tatioas {vide page 1 74), 
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The storm was advancing almost directly to the Simla hills. At 8 A. M. the 
barometer at Simla was *i i' below the normal, while at Ludhiana it was only *oa^. 
The deficiency at Chakrata was also greater than at Roorkee. Hence the de- 
pression at this stage of the storm, as when it was in the Central ProWnceSy was 
actually greater at an elevatioir of 4,000 to 7,000 feet than it was in the lowest 
strata. This was hence probably a feature of the storm throaghout the whole of 
its existence. 

The chief feature of the air motion during the previous 24 hours was the 
very strong easterly winds which fed into the storm. Thus at Ludhiana, Meemti 
Bareillyi Roorkee, and Lucknow the winds during the preceding 24 hours weie 
from three to six times their normal strength. In the west and south-west quad* 
rants the winds averaged about two times their normal force. The Meenit airf' 
Delhi wind observations appear to establish that the air motion near the centre 
was actually less in amount than in the outskirts of the storm. This is further 
confirmed by contrasting the wind velocity at Jhansi on the 19th (8 miles per houf} 
with that of the 20th (12 miles per hour). This, in fact, appears to have been % 
characteristic feature of the storm throughout its existence on land. 

The rainfall of the previous 24 hours was confined almost entirely to tbe 
North-Western Provinces and South-East Punjab. The following table gives 
the ayerage rainfall in nine provinces : — 



Provikck. 



Actual 
arerage rain- 
fall <A prerio 
oos 24 boon. 



Pbctimcs. 



Burma 

Bengal • • 

Assam 

North- Western Provinces 

Central Provinces 



Inches. 

O'lO 

008 

037 

1-45 
o 



Central India 
Rajputana 
Punjab • 
Bombay • 



The rainfall was specially heavy in front of the advancing storm. The 
lowing gives rainfalls exceeding 5 inches during the previous 24 hours :• 



District. 



Delhi 
Kamal 



•( 



Umballa • 



Station. 



Delhi 
Kamal 
Kaithal . 

Pipli 

{agadhri . 
Jmballa . 
Naraingarh 
Kharar • 
Rupar : 



RainfaU 

during pre- 

vioas 24 

hoars. 



Inches. 
580 
5'5o 
5-90 

6-80 
9-40 
8-40 
7-40 
1030 
9-30 



District. 



Simla 



t 




ullundur 
udhiana 



Saharanpur 



Station. 



Kasauli 

Barauli 

Kot Khai 

Kotgarh 

Nawashahr 

Samrala . 

Roorkee • 

Nakur 

Deoband 

Hard war 

Muhammedpore 

Niashahr 




Skies were-now clearing rapidly in the Central Provinces and Central la 
The storm area, as on the 19th, was very sharply defined in the western quadr 
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by the cloud canopjr. This 
amounts :— 



s partially shown by the following data of cloud 





A«o«.o( 








ctaiidatS>.x. 






Sirsa . . ■ . . 


10 


Patna 









Calcutta 




Simla ..... 




Saugor liland .... 


4 


Moolun .... 






5 










AUahabad 


5 




" 



The following gives 4 p. M. observations at stations in and near the storm 









BAROHeTER, 


WiND. 


1 




Station. 




■^1 


c"^ 






1. 


Wealher. 




-^i 


I'-i 


"S 


■5 


^^ 


•i:". 


■a 






1= 


3- 


i 


a 




vi 


a 








+■163 




W.-N.-W. 






, 




Neemuch 






•S50 


+■194 












































+ -iSfi 






fi7 






Lucknaw . 
















iW 












■800 






















+■370 






















+ ■060 












iir ; 








+ 'asi 




















+ ■346 














Banillly . 












































Sima 








+ •058 


+ 084 












Meenit . 












S.-W. 






















S.-E. 




















+ ■046 










Overcast. 


Lahore . 












S. 








Strong wind. 


Mooltaa . 






■634 










l>7 






ChakraU 












































Murree . 






■8« 


+ -01S 


+ ■034 




9 


,bo 


* 





The 4 P. M. observations (charted in Plate xxvi) establish that the depression 
., bad disappeared and that pressure was lowest in the North^West Punjab. The 
'' depression had hence continued to advance towards the hills and been broken 
up. It had given rise to a moderate fall of the barometer at Simla, but this 
ceased during the night of the 20th and the barometer began to rise rapidly 
on the morning of the 21st. The wind directions at Roorkee, Meerut, Delhi, 
Ludhiana, and adjacent stations show that the cyclonic circulation was not yet 
completely broken up. Strong south-east and east winds continued to blow 
for some hours afterwards, but they fell off rapidly in strength during the night. 
Skies were still overcast in the South-East Punjab and adjacent districts of the 
North-Western Provinces and Rajputana, but were clear or lightly clouded in 
other districts of Northern and Central India. The influence of the storm 
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appears to have extended to a'considerable distance into the hills and was certaii 
ly felt up to the first line of snows in Kulu. At Kailang in Kulu upwards of 
inches of rain were registered during the month, nearly the whole of which fe 
on the 20th and 21st The average rainfall of the month is only i'i5 inche 
So heavy a rainfall had not been experienced in that month during the previoi 
twenty-five years. It may also be noted that at Leh, the sky, which had bee 
clear for some time, clouded over on the afternoon of the 19th, and did not cle! 
again until the morning of the 21st. It is very probable, if not certain, that th 
was due to the cyclonic storm in Northern India, and hence that the influem 
of the storm extended across the Punjab Himalayas into Ladakh< 
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CHAPTER IIL 

Account of the (Cyclone of October 27th to 31st in the Bay of Bengal, and of 
the Cyclone of November 6th to 9th in the Arabian Sea. 

Brief statement of the weather in IndiA during the interval between the 
first and second storms. — After the breaking up of the storm described in the 
preceding pages, fine dry weather set in over the whole of Upper and Central 
India. The conditions in Burma throughout the whole season had been abnor- 
mal, the chief feature being persistent low pressure as compared with the normal, 
and also with that prevailing in adjacent districts. This feature continued after 
the disappefirahce of the previous storm. A depression began to form on the 
1st of October to the south-west of Diamond Island. It advanced first to the 
north-west, but recurved through north to north-north-east before it reached the 
coast 2t the head of the Bay. It crossed the coast of the Sunderbunds a little 
to the east of Saugor Island on the evening of the 6th, and advanced into Cen- 
tral Bengal, where it filled up during the night of the 7th. It was of very small 
extent but of considerable intensity, and several vessels near the head of the 
Bay experienced winds of hurricane force. A longish interval of fine dry wea- 
ther followed. The peculiar conditions in Burma again came into prominence. 
The persistent low pressure conditions in that area were for some time antago- 
nistic to the establishment of the north-east monsoon on the Madras coast, but 
they gradually became less marked, and finally on the 22nd pressure began to 
increase in Burma and decrease in Southern India. Previously to this import- 
ant change, pressure was from a twentieth to the tenth of an inch lower in 
Burma and the east of the Pay than in the Peninsula, but on the 23rd it was very 
uniform over the whole of the Bay and in Burma. The fall of the barometer 
continued in the Peninsula and over the south and south-west of the Bay, the re- 
sult being that the pressure conditions in the Bay were reversed and moderate 
gradients favouring the setting in of north-east winds on the Coromandel coast 
were established on the 25th and following days. These winds gave frequent 
showers for some days in the Carnatic-Ganjam, and the Circars had received un- 
usually scanty supplies of rain during the previous four or five months, and the 
diversion of the rain-giving current accompanying the change* of .gradients in 
the Bay to the Coromandel coast threatened those districts with the continuation 
of drought at a most critical time. Fortunately a depression or cyclonic storm 
began to form on the 27th and 28th to the south-west of the Andamans, which 
gave these districts a period of abundant rain. This is the storm we have now 
to describe. 

The corrections of the barometers on board the vessels which took obser- 
vations during the stormy weather in the Bay of Bengal and Arabian Sea, and 
which are utilized in the following account of the storms, w'ere determined in the 
manner stated in page 139. 

£ 2 



V^ 



■86 Say of Bengal and Artiian Sea Cyclone Memoirs. 

l*he following table gives the corrections as thus detennioed which are ap- 
plied to the readings of the barometers of the vessels in the Bay of Bengal to 
make them comparable with the readings of the bnd observatories : — 





Corraction. 




CoTRCtlo.. 


S.S.Medta . 


—•OS 


Skip CUnt.i», . 


+«9 


S. S. Arracan 




Ship Cattlr Roy 


^13 




. -06 


Skip Q«u* of Scott . 




Skip Victoria gtgiti 


a . -06 


Ship E^tAam Abbty 




S. S. Mahatani 


+ -05 


S.S. Shaky ahan . 


_-ajj 


Skip Onifniy HoU 


+ «» 


Ship GUrey . 


—■01 


S. S. AUar . 




S. S. Dute 0/ ArgyO 


— -oi 


S.S.t:M«a . 


— 07 


Skip Sierru Miranda 


—•14 


S. S. Ethiopia 


. +-09 


S.S.Goortha . 


—•OS 


S. S. Ckufra . 


+ -08 


S. S. Culna . 




S. S. Khedite . 





ShipPoyU . . 


—•14 


SkifAndora . 


—•10 


S.S.Pothwa . . 


^08 


Skip City of CalcKl 


a +-I4 


S.S.M<ninl Tabor . 


— -aa 


S. S. Rajputana 





S. S. Kokinoor 






Some of the barometric observations farnished by these vessels are vetj 
doubtful. It is not possible to state with certainty whether this was due to the 
use of faulty iostruments, or to incorrect readings of the instruments. The 
barometric observations of the Dovenhy Hail and Foyle, for example, ait, 
from one of these causes, very doubtful and of little value. 

The following gives the corrections of the barometers of the vessels the 
observations of which are utilized in the discussion of the stormy weather ia 
the Arabian Sea : — 



by the 
Caiculta 
OBice. 



rm[DEd by 
__.;ipari5on 
made by Bombay 



determiDcd by 



5.5. Lomiardy. 
S. S. Catutra . . 
S.S. Dathousit. 
S. S. Graham . 
S. S. Idar . 
Ship Columbus 
S. & Bushisr 
Ship Caaior 
S. k. Drwmbartit 
S, S. Inchhona 
S. S. Serapis 
S. S. Apollo 
S. S. C&rfB 
S.S.Pachumta. 
S. S. City of Canter- 
bury . 
S, S. Mishirmtii Head 



S. Loodiana 
r. Colder 
y. H. Botckm 
S. CoiHtniUa 
S. Hampstead 

S. Oriental 



The observations taken on board the following vessels cannot be reconciled 
with those of other vessels and by the use of a single correction. The instruments 
were either more or less defective or some of the observations incorrectly 
taken. In a few cases there were apparently more than one barometer in us^ 
the errors and corrections of which differed very considerably. The readings 
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en from these instruments were mixed together and entered in the logs as if 
y were taken from one instrument only. 













delcrmifMd by 


Vbsshi,. 


Correction.- 


Office: 


S. S. NuTJahan . . 


VtrUblo: aver. 
























S. S. Purulia . 
















S. S. Impertdor 




+ -ialo+-»3 
















Very doubHol j 


-1-385 




avarag^e About 












+ ■03 


+ 082 



October 26. — The following gives the meteorological data for the coast sta- 
LS at 8 A.M. for the 26th: — 





Bahometbb, 


Wrxo. 


^™"""»o™',':'° 


1 






— 


-11 


if 


ii 


3 


1 


m 


- 


> 


1 
s 


1 

> 


Weather. 


joi . . 

'fl5Sr : 

lond Island 
ib . 

: Point . 
ilpur . 
gapatam . 
nada 
Jlipatan. . 

ipatam . 
comalee . 
mbo 


30 


986 
031 

072 
059 
031 
041 
019 

0^9 
993 
968 
964 




006 

009 
043 
007 

3^1 


+ |03o 

li 

+■125 

+ ■'39 

+;i3o 
+ ■089 
+■114 
+•■03 

+ ;o63 

+ ■017 


N.-N.-E. 

N.-E. 

N.-E. 

E. 

E.-N.-F- 

N.-N.-W. 

N..N.-E. 

N. 

N. 

N.-W. 

N. 
N.-E. 
N.-N.-E. 
S.-W. 
N..E. 

E. 
Calm. 
S. 


4 
S 

( 

'? 

s 
1 


16; 

z 

'50 

183 
50 

2 

57 


89-0 
897 

87'o 
87-2 
85-9 
8s'o 

IS 
'& 


! 
+ 3-6 

1' 

.Is 

T 


68-0 
70-2 

l» 

77'6 

7D|0 

i 

76-6 
75-1 
74-6 
75-0 
74-2 
74-D 
73-0 


T' 

4- 0-4 
-0'3 

-o'S 

4-0|9 

? 
? 


4 

3 

7 

9 
10 

8 


o'03 

'■■59 
3-60 


"n't''" 

Sea smooth. 

Sea smooth. 
Fine. 
Sea sl«ht. 

Sea rough. 
Fine. 



The history of the storm commences with the 26th, because although the 
i ubservatioDs give absolutely do indication of bad weather, the logs of ships 
w that the unsettled weather in the Bay of Bengal which gradually developed 
i the cyclone commenced on that day. Pressure was decreasing at this time 
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over the whole of India and was very uniform in North^Eastern iBcHa. The 
following data show approximately the limits of the area of uniform pressure :— ' 



Akjab 
Calcutta 
Lncknow 
Indore 



Akola . 
Secunderabad 

Allahabad . 
Cuttack 



It hence extended over nearly the whole of Northern and Central India. 
Fine dry weather, with dear or lightly clouded skies and light unsteady winds, 
prevailed generally in Northern and Central India. On the other hand pressure 
decreased from north to south in the Peninsula and Bay of Bengal, and moderately 
steep gradients favoiiring north-east winds were established. Light to moderate 
showers were falling at this time in the Madras coast districts south of Ganjam 
and over the whole of the Peninsula south of Lat. 16° N. The following gives 
Uie average rainfall of the previous 34 hours and the heaviest rainfalls \n each 
district of the Madras Presidency : — 







HeavieM rainfall 






Hsavieit nitdOL 


District. 


indiKlrictduriDK 


indiitrkEia 




in dliCricI during 


In dbtrict in 


























Inches. 


iDchss. 




iDche*. 










CaddapU. 




o-8o 


Arcot (South) . 




3-00 








Tanjore . 




3-3i> 


Mahbar . 


0-30 


. %& 






























l-IJ 






0-45 




066 






















Arcot (rforti.) . 


0-58 

0-50 


xt 


Kurnool . 


° 





The table shows that the rainfall was scanty in North Madras, and moderat^. 
heavy in Central and South Madras. It was especially heavy in the Tanjoret 
Tinnevetly, Chingleput, and South Arcot districts at this time, 

The following table gives a brief summary of the information contained !■ 
the logs of the vessels in the Bay of Bengal on this day — 





Position 


B„™™. 


Wind. 




Vbssel. 


1 

i 

3 


1 
1 


1 

< 


1 


i 


1 


8 


4 


Weather. 


City of CaUxlta 
LKhJorridon . 

Victoria Sfg''"' 
ArracaK . . 


6— n 
Cok»nbo 

7-42 
J— 40 


Harbour 
91-50 

89-7 

63-30 


29-34 29-98 

30-0J 19-9S 
29-99 -93 

30-00 -94 

30-08 -97 


:3 

+ ■06 


W.-N.- 
W. to N. 
N..W. 

S..E. by 


Mod? rate bieeze and showery. 
Cloudy. Kaining in aftemoon. 
LiRht, variable, baffling winds lU 

day. Thick cloudy weather. 
Light winds and heavy rain- 

saualls. 
Dull cloudy weather with ooa- 
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P..S1T10N 


B....„..... 


Wind. 




VESSEL. 


1 


1 












Weather. 




1 


1 


1 


i_ 


1^ 


1 


s. 




OiKEnby Hall . 
Makarani 


7-S8 
8-33 


89-30 
93-3» 


29-90 
29-90 


29-96 


< 


E. 
E. 


Light to moderata breezes; 

squall;, with constant tain. 
Squally, with heavy lain. 


Sitrra Miranda 


8-49 


90—45 


30-18 


■94? 


+-03? 


N..E. 




Light variable airs and heavy 


AiboT . 


8-25 


82-51 


29-98 


■97 


+■06 


E.-S..E, 




Sh^^ry. 


Khtna . 


8-ST 


83-59 


3008 


3001! 


+-11? 


S.-E. 




Squally, nithmiD; confused an 
Squally ; very cloudy ; mucb nin. 


Ethiopia . 


.,^3c 


8.^43 


29-90 


29-99 


+ -,0 


E. 




Duke 0f Argyll 


11—30 


83-50 


30-0= 


■98 


+ -.0 


E. 




Ooudyand passing squaHa. 


Chufra . 


ia-i9 


84-42 


29-96 


■98 


i-.o 


E.-N. E. 




Squally, easterly swell. 


Khedive . 


13—10 


80-21 


39'95 


■95 


+■07 


E..N. E. 




Squally; h^avy rain. 


Andora . 


1J-J8 


90—57 


30-11 


30-01 


4-10 


E..N. E. 




Moderate wind and fine. 


Glengarry 


.3-36 


90—41 


29-88 


29-97 


+■06 


E.byN. 




Modarate breeze; squally. 


Castle Roy 


.3-50 


87-18 


30-12 


-99 


+ -.a 


N..E. by 

e.-n! E. 




Squally, with rain. 


Queen ^ Scots . 


14-11 


91-10 


'10 


30-00 


+ ■10 




Moderate wind and liiu. 


E-ceskam Abbey 


.4-V4 


87-46 


■10 


-0. 


+ 14 


E. 




Squally. 


Skahjahan . . 


1 6— 10 


9<t-.2 






... 


N-E. 




Fine clear weather. 




16-39 


86-04 




... 


... 


N..E. 


- 


Fine clear wsather all day. 


F/>yle . . 


'7-54 


90—53 


-20 


■06 


+ -18 


N..E, 




Ditto ditto. 


Gilray . 
Culna . , 


18-56 
18-S7 


S8— 02 
90-^44 


■05 
-OS 


•04 

•OS 


+ -17 
+ -17 


E -N..E. 
N. by E. 




Moderate wind; fins clear 

Hoalher. 
Moderate wind ; sea smooth. 


F. L. V. mieor 
F. L. V. Planet 


Ridge L 
Intern 


Khtsta- 
and- 
ids. 
edUte 


■35 


-08 

■07 


+ ■18 
+ ■'7 


N. 
N. 




Sea smooth. 
Ditto. 


F.L. V.Canofus 


Mutla st'stion, 
Sand heads. 


■=3 


■oS 


+ -i3 


N..N..E. 




Very slight southerly swell. 



The preceding data are sufficient to enable the weather in the Bay of Ben- 
gal at this time to be fully determined. 

In the Bay to the north of Lat. 16° N. fine clear weather prevailed with 
steady north-east winds, strongest in the south and weakest near the Bengal coast. 
This is proved by data given by eight vessels including three light vessels. 

Over nearly the whole of the Bay to the south of Lat. 16° N, the weather was 
•slightly unsettled and squally. The character of the weather in the western 
half of this area differed considerably from that over a portion of the eastern 
half lying to the south-west of the Andamans. The logsof fourteen vessels show 
that in the former area, frequent rain-squalls accompanied the north and east 
winds which prevailed, and that these winds were unusually strong and steady. 
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The winds were of force 4 to 6, the last being observed on board the Ckapn 
hai. la** 19' N. and Long. 84° 43* E. As already stated, frequent showers w 
falling at this time in the coast districts. The weather in the south-west of 
Bay and the adjacent coast districts was hence such as usually prevails dur 
a strong burst of the so-called north-east monsoon (and really the retreat 
south-west monsoon). 

In the area defined by the parallels of 6** N. and 13° N. and the meridiait 
88" and 93° E, the weather was also squally, but the squalls were more sev 
than furtherto the west, and accompanied very variable winds and almost const 
rain. As this area was the birth-place of the cyclone, the full data of the I 
ships which were traversing it immediately before its formation are of great 
terest The observations taken on board these vessels on the 26th are gv 
below ;— 











B*RO- 1 





^= 






Position at Nuon 




Win 








« 


1 












Vessil. 


Hour. 












Weather. 






4 


4 
& 


i 


1 


1 


i 








s 


2 


j3_ 


i5 








(A.M. 






39-96 


ag-go 


N. E. to 
S.-S.W. 

Variable. 


3 


Tbick weather. 




aA.M. 






Jo-05 


■99 


ot0 3 


Light hamng «o 


Lock Torridon . 


NoM. 


f-x 


gi'-so' 


jg'99 


■93 


W..N..W 
toN. 














■93 


■8j 


W..N.-W 


Jtos 


Lipht wind*. 




Mid,' 






■99 

■97 


■93 
■91 


W.-N..W 

W. to S.- 

E. 

S.-E. 




Ditto. 










f 




4 


Moderate breeiB. 


{ 


Vkm. 






■85 




S. 




Squally, with « 




Noon. 


7°-5S' 


Sg^-jo' 


■90 




E. 




Mint rain. 


DopenbyHall . 

( 


4P. H. 

a P.M. 

Mid. 






■7S 




N..E. by 

n..n'.-e. 

N.-W. 


3 


Light brsete; 
squally. 


Victoria R^ina . 


Noon. 


!•■*.' 


89=- 7' 


30-00 

■95 
jo-02 


39-94 


N.-W. 

E.-N..E. 

E.^.-E. 




Usht and v»rii 
witids and bei 
rain J squall, at 
tervals during 1 
wboleday. 

Light breeze. 




Noon. 


8°-«' 


90°-4S' 






N.-E. 




Light variable . 


Sifrra Miranda 


Sp'm' 






'9-96 




N. by W. 
N..N-E. 




and heavy rajn. 
Ditto. 
















Light variable i 


















and lightning. 




Mid. 






30-00 




E. 




Light bree„. 




4*.H. 






19-cjo 


39-96 


E. 




Fine weather iov 




Sa.m. 






•v> 


■96 


E. 




Fine weather ; hea 

clouds. 
Squally, with hei 




Noon. 


■•-J.' 


93°-32' 


■90 


■96 


E. 






4 P.M. 






■86 


■9* 


E. 




Fine ieathcr. 




8 P.M. 






■93 


■99 


E. 




Ditto. 




Mid. 






■9! 


-98 


E. 


' 


Ditto. 



Bay of Bengal and Arabian Sea Cyclone Memoirs* 



191 



The preceding data establish that the wind observations in this part of the 
f stood in marked contrast to those taken on board ships in the rest of, the Bay, 
3 most remarkable feature of the meteorology of this area was the variability 
;he winds. They were also, as might be expected, much lighter than in any 
er part of the Bay. This is best shown by the average of all the observations 
orded for the three divisions of the Bay which are given in the following 
le:— 



* 


Actual 

average 

force of 

wind. 


Normal 

force, 

October. 


North of Bay to north of Latitude 
16PN 

South of Bav to south of Latitude 
16° N. and west of Longitude 88° 
E 

South-east of Bay, i.9,i south of 
Latitude 16° N., and'east of Lon- 
gitude 88^ E. or, area of variable 
winds 


3' I 

37 
2-6 


27 
3-4 
3-2 



The estimate of wind strength is, of course, not exact on board ships. The 
ults given above, however, are quite consistent and probably represent very 
proximately the strength of the winds in the three divisions of the Bay in- 
ated above. 

The observations also show that the area of light variable winds was one of 
Lvy and almost constant rain during the day. Thus the Victoria Regina had 
quent heavy rain-squalls, the Dovenby Hall had constant rain, the Maharani 
1 Sierra Miranda had heavy rain, and the Loch Torridon, which was in the 
itre of the area, had thick weather, light baffling winds, and constant heavy 

n. ^ 

The observations of the day hence establish that the chief features of the 
ather in this area were— 

{a) Light variable winds. 

(b) Squally weather with much rain. 

{c) Absence of marked barometric depression. A belt or trough of mini- 
mum pressure ran across the Bay from the Nicobar Islands to the 
Malabar Coast. There was a very shallow depression in the trough 
in the Arabian Sea off the Malabar Coast, and a tendency towards 
another to the west of the Nicobars, 

(rf) Steady north-east winds to the north and west, north-east to east 
winds to the east, and south-east winds to the south of the area of 
light variable winds. There was as yet no indication of the estab- 
lishment of a cyclonic circulation in or near the area of variable 
winds. 
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Ocioher 3jtk. — The meteorological data forecast stations for 8 A.M. of 
iyth are as follows : — 





Babometek. 


"'"• 1 ?."'«"™" SoS? 


J 
1 

1 


J 

1 

•1 




Station. 


S 

f 

< 


11 
f 


it 


1 


\ 
1 


Is 

as 


P 


^ 




Weal 


Rangoon . 
Port Bliir 

Jkyab . 

iaiigor Island . 
False Point . 
^ppalpur 
i/iiagapatara . 

■^dlore . . 
Madras . 
Vegapatam 

::olQmbo 


29-959 

■952 

So-olJ 

!9-9*a 

3o;ooi 

■004 

■ooj 
29-971 
■977 
■973 
■965 
■92s 

■920 

■924 




0[4 

048 

"77 
056 
056 
058 
064 
046 
064 

04S 
040 


+ 


z 

029 
024 

0S9 
"53 

0^ 


N..E. 

S.-E. 

E -N.-E. 

E..N..E. 

Calm. 

N..N.'-W. 
N. 

N. 
N.-N.-E. 
N-E. 
N.-W. 
N.-N.-W. 
N.-W. 
S.-W. 
Calm. 


3 

; 

i 


■67 

1O0 

ISO 
33 

.67 

1 
57 


1 

S7-J 

88-7 

1 


+3;' 
+2-6 
>'* 

.2-5 

*?■' 

-3^8 

-0-8 

? 


64-5 
64-3 
71-9 

76-0 
77'1 
69-5 

% 

80-1 
76-6 

t\ 

74-J 

74-0 
74*0 


-2-9 
+ 1-9 

+ 1-8 

+ 8-9 
.0-4 

T: 

-0-6 
? 


1 


1-50 
0-32 


Fine. 

Dit 

Fine. 
Siighl 

DriM 

Sear< 

rhre> 



Pressure had decreased during the previous day over the whole of Indii 
lecrease being greatest in the Punjab and least on the Malabar coast and ii 
(outh of the Peninsula. These changes tended further to equalize pressure, 
following data show approximately the area over which this feature of uni 
pressure prevailed : — 



Rangoon . 
Saugor Island 
Benares * 
Allahabad . 
Bareilly 



30-013 Inches. 



Lahore . 
Gopalpur . 
Bellary . 
Cointbatore 
Hoshangat>ad . 



It hehce Included the whole of Northern and Central India. Pressure was 
everywhere above the average, the excess being greatest in the north o 
Bay, Bengal, and Orissa. Hence moderate gradients obtained in the Bay, fa' 
ng the continuance of stronger north-east winds than usual. 

The chart of the 27th (see Plate XXIX) is given to show the pressure 
ffind conditions which prevailed on that day. Winds were even lighter ove 
whole of Northern and Central India than on the 26th, and the air was some 
Jrier. Rain fell very generally over the whole of the Peninsula to the sou 
(6° N, Lat. Moderate rain was received in South and Central Madras, Ce; 
Malabar, and Arracan, and light showers in the North Deccan and Khand< 
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he average 
us 24 hours 



rainfall in each district of the Madras 
is given in the following table:— 



Presidency during the 



OlSTKICT. 


famfal ; j„ 


DiSTRrcT. 


Average 
rainfall 

in district 
during 

previous 

24 hours. 


Heaviest* 

rainfall . 

in district 

in previous 

24 hours. 


Ily . . 

• 

. _ . \ 

•poly 
put . 
outh , 
South 
ih . 
• ■ -• ' t 


1 




Inches. ' 
2*87 

0*93 
0*87 

0-84 

0*84 

075 

073 
072 

0-55 
0*47 
0-45 


Inches. 
6-40 
i'5o 
2*10 
0-84 

I'lO 

1*40 

1-05 
072 

IMO 
1-25 
0-45 


Nellore 
Malabar 
Arcot, North 
Coimbatore . • 
Vizagapatam 
Ganjam • 
Godavari 

Kistna • « 
Kurnool • • 
Bellary • . 
Aqantapur • • « 




Inches. 
0*41 

0^33 

0*20 

o'i3 
o'o3 














Inches. 
0*65 . 
roo 
072 

0*20 
0*25 



0*01 





1 



he following gives the noon observations of the 27th taken on board ships 
Bay of Bengal : — 



ESSBL. 



* Argyll 

Regina 

rridon 

fHall 

Calcutta 

t 

iiranda 
ni 

• • 

n Abbey 

nry 

lay 
f Scots 

?han • 
Edmonton 



\ Meteor 

\ Planet 
^ Canopus 



Position 
AT Noon. 



o 
Z 

a 



3 



6—17 
8—51 

9--09 

9—09 
9—24 
9—30 
9-46 

10—26 

Port 

15—50 



Ed 

•s 

a 
■** 

*So 

a 

o 

•-1 



81—04 
82—35 

90 — 22 

91—49 
90 — 20 
83—24 
86—26 

90—52 

Blair 

86—05 



16 — 07 90—36 



16 — 24 

16—27 
16 — 30 

16—40 
17—32 
16—44 
18—06 
18—45 



16—1487—53 
90—36 
90 — 05 



87-13 
91—00 

92—40 
86—32 

83—46 
90—40 

83-43 



19— 19'88 — 25 
River Hu^hli 
Ridge Light 

Station, 
Sand-heads. 
Intermediate 

Station. 
Mutla Sta- 
tion, Sand- 
heads. 



Barometer. 



ctf 

a 

u 

< 



29*86 
•91 

•95 

•97 

•80 

•80 

30-04 

30*03 
29*90 
29*94 

30*07 

*o8 

29*90 

30*10 
•10 



29*98 

30*13 

30*05 

30*00 

30*00 

•18 



•a 

% 

V 

u 
u> 

O 

U 



M O 

IT 

< 






t 



•18 
•18 



29*93 
•90 

•89 

•91 
•90 

•91 
•92 

*88 
•96 
*96 

•98 
•98 
•99 

•97 
•98 



29*98 

•99 
30*00 

29*99 

30*00 

*02 



•01 

» 

•02 



o 
o 

+ *0I 

o 
o 

+ *02 
+ •03 

— *02 
+ •03 
+ *IO 

+ •11 
+ •10 
+ •11 

+ •11 
+ •10 



+ *I1 
+ *I1 
+ •12 
+ *12 
+ •08 
+ *lO 



f 09 

+*io; 



Wind 



c 
o 

Q 



s.-s.-w. 
s. 



E.-N.-E. 
N.-W. 

N.-E. 
N.-E. by 

e.-n!-e. 

E. 
E.-N.-E. 

E. by N. 

N.-E. 
E.-N.-E. 

E.-N.-E. 
E. 

E.-N.-E. 

N».E. 

N.-E. 

N.-E. 

W. 

N.-N.-E. 

Calm. 

N. 



N. 
Variable. 



o 



2 
oto I 



4 
3 
4 
3 



5 
3 

4 



4 
4 



4 

4 
I 

I 



o 

I 



Weather. 



Fine. 

Light airs and c\oM&y in morning; 

overcast with rain in afternoon. 
Light variable .winds ; squalls at 

intervals. 
Thick rainy weather. 
Light wini^ ; squally. 
Squally ; moderate winds. 
Dull gloomy weather. 

Fresh breeze ; cloudy. 

Fine and clear all day. 

Light showers. Fine clear wea- 
ther ; northerly swell. 

Fine. Gentle breeze. 

Squally, with heavy rain. 

Moderate breeze. Fine through- 
out. 

Fine. Southerly swell. 

Light winds and fine. Sharp 
squall at 9 a.m. 

Moderate winds and fine. 

Fine clear weather. 

Moderate breeze and fine. 

Fine clear weather. 

Light winds and clear. 

Very light airs and calm. 

Fine and clear. 

Sea smooth. 



Sea smooth. 

Variable. Very southerly swell. 
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These data show that the weather conditions in the Bay were very sim 
those of the preceding day. Thus all the ships to the north of Lat. i6^ or ii 
'had ffne weather with winds decreasing in force northwards until, at th< 
of the Bay, they were exceedingly light. Fifteen vessels including thre< 
vessels contribute information. All these vessels had fine weather throt 
the whole day, except the Andora, in Lat 16® 7' N., Long. 90® 36' E., at 
which had occasional squalls and rain, and the Queen of Scots^ 35 or 40 m 
the north-east, which had a sharp squall at 9 A.M., after which she experi 
fine weather. 

To the south of Lat. 16^ N. weather was, as on the 26th, slightly unsi 
It was, however, less squally and disturbed in the western half of the centi 
south of the Bay than on the previous day. Some of the vessels in Lat. ] 
report cloudy weather with rain, and others occasional squalls or sh( 
Finally, in the area defined by the meridians of 88® and 93® East Long., ai 
6th and I2th parallels of North Lat., the meteorological conditions wei 
same in general character as those of the previous day, but were more m 
than hitherto. The following table gives the available data for the determii 
of the weather in that area : — 





Hour. 


Position. 


ii'S 


Wind. 




Vessel. 


• 

s 


• 


Weather. 








Bare 
corn 


Q 






f 


4 A.M. 


«•« 


29*86 


• 

S.-E. to 
E.»S.*E* 


3 


Clear. Light wii 
6 A.M., showery 




8 


• • 


•93 


E. 


5 


More settled west 




Noon 


9—9 N., .91—49 E., 
proceeding North 
at rate ol 9 miles 


•91 


E.-N.-E. 


4 


Ditto. 














Lock Tarridon • •/ 


4 P.M. 


per hour. 

... 


•86 


E.-N.-E 


5 


Thick rainy 11 








toE. 




Squa]ls(force5t 














ing 10 to 20 min 


' 


8 


... 


•89 


E.-S.*>E. to 
E.-N.-E. 


4 


Very dirty-looldi 
Heavy-looking ' 
in south-east. 


i 


Mid. 


... 


'S? 


E..N-.E. 


5 


Wind increasini 
clear. 


( 


Noon 


9— 9N., 90 — 2a E., 
proceeding north 


'86 


... 


••• 


Winds light and 
during day froi 


VUtoria Rtgina . . i 

( 




at rate of 7I miles 
per hour. 








east tosouth-ea 
heavy rain. Sq 




• •• 


••• 


*•• 


... 


• •• 


intervals; turbuk 
sea. Very hea^ 
clouds travellin 
north-east to sou 




4 A.M. 


«.. 


2977 


E. by S. 


6 


Strong breeze fro; 




8 


••• 


•88 


E. by N. 


5 


east and squally V 


, 


Noon 


10 — 26 N., 90— 52E., 
proceeding north 


•88 


E.-N.-E. 


5 


Fresh breeze. C 


Seirra Miranda . •/ 




at rate of 10 miles 
per hour. 






« 






4 P.M. 


... 


•82 


E byN. 


5 






8 


... 


•89 


E. by N. 


5 


Fresh breeze and 


i 


Mid. 


... 


•88 


E. by N. 


5 


Ditto. 
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Wind. 
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• 
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Vbssbl. 


Hour. 


Position. 


Barom 
correc 




1 




• 


Weather. 


/ 


4 A.M. 

Noon 


••• 


• • • 


N.-W. 


3 






9 — 24 N., 90—30 E., 


29*90 


N. W. 


3 


Light winds ; squally. 


- 




proceadine north 
at rate of 7 miles 


. 




















9WtU^ HaU . .( 




per hour. 












4 P.M. 


• •• 


75 


N.-N.-W. 


4 


Threatening weather ; 
lightning and heavy 




Mid- 










ram. 


\ 


night 


• •« 


• <• 


••• 


4 





These four ships had advanced during the previous 24 honrs from Lat. 8° N. 
about Lat. 10^ N,, and had almost passed out of the region of light variable winds, 
!ae Loch Torridon and Victoria Regina were nearest to the centre of the storm, 
id the former, which was 90 miles further east, had variable but strongish winds 
Ld very squally weather. The Vtctoria Regina had light and variable winds 
3m north-east to south-east (almost the same as those of Loch Torridon). The 
«:ounts of the weather contained in these logs also serve to establish the ex- 
nsion of the disturbance. The Loch Torridon had a very wild-looking sky in 
e evening and increasing wind, with very heavy nimbus rising in the south-east 
d travelling to north-west. The Victoria Regina had heavy rain and squalls, 
ici a turbulent cross sea, with very heavy black clouds which travelled rapidly 
>in north-east to south-west. These changes evidently indicated the increasing 
v^erity of the rainfall and of the disturbance. Hence it is almost certain that 
e disturbance became one of some intensity before evening. This is confirmed 
" the veering of the wind to north-west noticed on board the Dovenby Hall. 
ic air motion in the area of disturbance during the greater part of the day had 
en almost as variable and irregular as on the 26th, but towards evening the 
nd directions indicated that a cyclonic circulation began to be established, which 
placed the variable irregular motion that had previously obtained. It was, 
Mrever, of comparatively small extent, for at Port Blair, the weather was fine 
d clear with light winds throughout, and in the south of the Bay to the west of 
»ilg. 88^ E., north-east winds continued to blow with the same force and intensi- 
as hitherto. 

Hence the observations of this day show that— 
! (1) The disturbance not only continued in the area of very slight depres- 

sion to the west of the Nicobars, but increased in intensity. 
(2) During the greater part of the day the air motion was irregular, but 
\ cyclonic circulation with increasing winds was established in the 

area of disturbance during the afternoon and evening. 

The data also show that north-east to east winds prevailed over the whole of 
!te Bay, except to the west of the Nicobars, where winds were light, irregular. 
Eld variable. Pressure was in the morning absolutely lowest in the Arabian Sea 
Bf the Malabar coast. There was at the same time a tendency towards the es- 
feblishment of an area of deficient and diminishing pressure in the area of vari- 
ble winds and heavy rain to the north-west of the Nicobars, and it was in this 

\ 
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area that the concentration of action occurred during the day which led t( 
development of the cycloDic distarhance and storm. 

October 28tk. — The following gives meteorological data for coast stattcm 
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The barometric changes of the previous 24 hours were generally small 
irregular. The barometer rose in the North t'unjab and fell elsewhere. Tb 
was largest in Sind, Rajputana, and the Peninsula. It was large on the Ma. 
coast and a slight depression lay off that coast. The winds were unchangi 
character, except in Southern India and in West Ceylon, where they shifted: 
to show indraught to the Malabar coast depression, Temperature and hum 
continued to decrease in Southern and Central India. Local rain showei? 
received in Southern India, but in much smaller amounts than hitherto, apd 
now confined to the eastern and southern districts. 

The following gives the average district rainfall in each district of Mi 
during the previous 24 hours :— 
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The following gives a summary of the weather information for the Bay for 
28th :— 



Vessel. 



utana • 
nbyHaU 

^ria RegifM 

can • 

TorridoH 



'a Miranda 
of Calcutta 
Irani 
kha 

la . 

\atn Abbey 

>ra 

va . 

n of Scots 

Xarry 



ue Edmonton . 
ff Roy 
ra • 
Jehan 
y . 






voe . 
V, Canopus 

V, Planet 
V. Meteor 



PosvriON 
AT Noon. 



•43 o 



J 



o / 

10—45 



11—51 

12—08 
12^15 



9i 

bflcd 



o / 
97—26 



1 1—36 90—46 



90— <80 
89—05 

91—53 



13—47 
13—46 
13—56 
15—35 

16—28 
18—09 
18—09 
18 — 09 
18-16 

18—30 

18—38 

18—37 

18—44 
19 — 26 

19—32 
19—59 

20—05 



Barometer. 



•3 

s 
o 

< 



91—08 
85—10 

94—34 
82 — 30 

85—57 
87—30 

91—05 

86—50 

90 — ^46' 

90 — ^20 

90—50 

86-55 
87—40 
87—18 
89-39 
88—24 

87—06 



Mutlastation^ 

Sandheads. 

Intermediate 

station. 
Ridge Light 
station, Sand- 
heads. 



29'93 
•80 

•92 

•97 
•99 

30*03 

29-78 
•90 

•96 

•99 
30*05 
•07 
•06 
•10 

29*90 

30*16 



30*10 
29*94 
30*25 
29*96 

•98 
30*16 

••4 






29*93 
•90 

*86 

*86 
•93 

•89 

•89 
•96 

•91 

•92 
•96 

•97 
•98 
•98 

•99 
•98 



29*97 
'96 
•96 
•96 

•98 
•99 

•97 









a> o 
< ± 



+ •01 
o 

-•03 

—•02 
+ *o3 

+ •01 
+ •02 
+ *o6 
+ *03 

+ •06 
+ *09 
+ •09 
+ *ii 
+ •10 

+ -II 

+ *io 



+ •10 
+ *09 
+ •08 
+ •06 

+ •09 
+ *o7 

+ •05 



Wind. 



e 
o 

u 



N.-E. 
E.-N..E. 



E.-N.-E. 

E.-N.-E. 

toE. 

E.-N.-E. 

N.-E. 

N.-E. 
Variable. 

E. N.-E. 

E. by N. 

E. by N. 

S.-E. 

E. 

E.-N.-E. 

to E.-S.-E. 

E. 

E. 
E..N.-E. 
E.-N.-E. 

N.-E. 
N.-E by 

N. 
E.-N.-E. 
Variable. 

N.-N.-E. 

N.-E. 



4> 



5 
5 



5 

4 

2 



4 
3 

4 



4 

4 

2 

2 

2 
1 



Weather. 



Light to moderate winds and 

showery. 
Heavy squalls^ with rain. Terrific 

squalls, with torrents of rain in 

evening. 
Winds variable from north-east 

to south, and rain-squalls. 
Dark gloomy weather. 
Whirlwind to north at 4 p.m. 

Thick dirty weather; wind and 

squalls increasing. 
Fresh breeze and clear. 
Sc[uaUy» withbeavy rain. 
Fine and clear. 
Light winds and passing clouds ; 

evening squally. 
Fine passing clouds. 
Moderate winds and fine. 

Ditto. Sea smooth. 

Fine weather : smooth sea. 
Gentle winds. Fine pleasant 

weather throughout. 
Unsteady winc& and fine wea- 
ther. 
Fine and clear. Sea very 

smooth. 
Variable breezes. Fine and clear. 
Fine. 

Fine and clear. Smooth sea. 
Light airs and clear. 
Nearly calm. Current so strong 
that ship would not answer helm. 
Light winds and fine. 
Very slight southerly swell. 

Sea smooth. 

Ditto. 



Although a large number of vessels contribute information of the weather 
le Bay for this day, it is not sufficient to enable the character or position of 
stormy weather to be accurately ascertained. The great majority of the 
els were in the north of the Bay, where the weather was fine and clear, with 
: to moderate north-east winds and a smooth sea. The vessels which passed 
he 26th and 27th through the area of variable winds to the west of the 
)bar Islands had now advanced north to the west of the Andamans. Their 

indicate that the weather was becoming more unsettled and squally, and 
the area of disturbed weather was extending northwards. Light east-north- 
winds continued at Port Blair, but the weather was changing and becoming 
ttled and threatening, skies were now overcast, and occasional showers 
J falling. 



198 



Bay of Bengal and Arabian Sea Cyclone Memoirs. 



The following gives the whole of the meteorological information of the 
contained in the logs of the five vessels, the Dovenby Hall, Victoria Regina, a 
Terridon, Sierra Miranda and Arracan ;— 
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October agth. — The following table gives the 8 a. m., observations at the cw 
stations of the Bay of Bengal for the 29th : — 







Wind 




Te« 

PRE 


'."S 


.4%" 


l^T 


I. 






?■ 


8i 


e 




?■ 


2e 




g 




1 V 




Station. 


n 


"^ 


-4 






?r? 


P 


""r 




.^ 


=I-S 


Wealha 




t 


«l 


it 
> 




1 


^ 


1 


li 
> 


1 
S 


fl 


1 




Mergui . . 




_-™>7 


+ 011 


N.-N.-E. 


, 


300 




-n-fi 




— 5'4 




Tavoy . 






? 


N.-N.W. 






H7-2 




















N,-E. 




ifiii 










































■96. 






E.-N.-E. 


'* 


J!L 


"*■* 


—2-7 


73'0 


-3'3 


~ 





Bay of Bengal and Arabian Sea Cyclone Memoirs. 
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During the previous 24 hours the barometer continued to fall in the Penin- 
. Pressure increased in all other districts. The rise in Northern and Cen- 
India and in Upper India was large in amount, varying from a fifth to a 
I of an inch in the Punjab. By these changes, unusually high pressure was 
biished over Northern India and steep gradients prevailed in North-Western 
Western India, the difference between the Punjab and Malabar being nearly 
rd of an inch. Winds were still light and unsteady in Northern India, 
erate northerly winds prevailed in Bengal and easterly winds on the Burma 
t. A remarkable feature of the weather at this time was the strong east- 
winds which prevailed in the Bombay coast districts as well as in Burma, 
normal direction of the wind in October in both areas is almost due north, 
unusual easting of the winds at the Bombay coast stations was probably 
to the unsettled weather over the Arabian Sea at this time (the evidence 
'bich is given below), and to the slight depression in existence off the Malabar 
:, as shown by the barometric and wind observations at the Malabar coast 
I. Local showers had fallen during the preceding 24 hours in the Punjab, 
Jorth-Western Provinces, Central Provinces, Central India, Rajputana, and 
ideish, but the amounts were generally small. The largest was a fall of I J 
s at Indore (during a hail-storm). One inch was received at Simla during 
il hail-storm. Some rain also fell in Southern India, but the amounts were 
er than hitherto. 

The following table gives the average and largest fall during the previous 
lurs in each district in the Madras Presidency, and shows that the rainfall 
LOW comparatively small in amount in that area :- 
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The noon observations in the Bay of Bengal for the day are given I 
in the following table. :^ 





Position 
AT Noon. 


Barometek. 


Wind. 




VaasBL. 




1 






si. 






Weather. 






1 
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1 


1 
J 




.1 
1 


1 




Et^a ■ ; : 


'IS 


82-02 


29-96 


29-9I 


-•■ 


S.-E. 


J 


Cloudy. 

Fine and cloarjseasmmtli 
day. Evening— haul s 


Caortha 

Arracan 
Dovenby Hall 
Ptshi^a . . . 

Victoria Regina . 


I 

i-57 
4—17 

4— 3<l 


01— S9 
90—23 


•96 

3o;a4 
30-00 
39-95 


■91 
■93 

■ga 

■92 
-89 


+ 'D2 
+ ■04 
+ -OS 


N.-E. 

E. 

E. 

E-S..E. 


... 


Fine weather. Evsmng 

breeie and rain-squalls. 
Squalls, «ith heavy laln. 
Sweeping squalls. Hea< 
Squafis Ti-creasine in for 

heavy rain and high >=■ 
Very violent squalls ai 

heavy rain. 
Light breeze and fine. 
Strong wind and line wes 
Fine and clear. 
Fresh bteeae. Fine cto 

ther. 
Fresh bieaie and clear. 
Overcast. Increasing wind 
Squally at sunrise j fiw 

Weather line and dear. 
Fine and clear. 
Light breeie and fine. 
Fine ; slight southerly n 
LightbieeiejBnepleaMnt 
Pins and clear. 
Light airs and fine. 
Light airs and calms. 
Very slight southerly « 


SajPHlana . 
Loch Torridan 
Maharani . 
Surra Miranda . 


5—20 
Ran 
7-35 


96—43 

goon 
iio-55 


■99 

■94 

30-06 


-97 

■93 

30*00 


+ -04 
+ ■'04 


E..N.-E. 
E..N..E. 

N.-E. 
N.-E^by 

N.-E. 
E. 

E.-N.-E. 


■"6 


City of Calcutta . 
Mount Tabor . 
CaMeJtqy . . 


18-04 
18-57 
■3—33 


S6-51 
87—50 
87-30 


29-80 
30- '7 


-94 
;95 


+ -d8 




Barqut Edmonton . 

FoyU 

Evesham Abbey . 

Andora . 

Queen of Scots 

Kistna . 

Kkedivt 

Shah Jehan . 

F.lJ.Canopu, . 


19—29 
19-30 
19-33 
19—5 

'Sk 

MutL 


37— 1 

87—40 
90-07 

u 

River 

sta- 


■■4 

■'06 

i 


3o;oo 

29-96 

-99 
30-00 

;03 


+■11 
+■08 


Variable 

E.'^N.^fi. 

N.-E. 
E.-N.-E. 
N.-N.-E. 
E.-N.-E. 

N. 
N.-N.-E. 




F. L. V. Planet . 


IntarmediatB 


-18 


-0. 


+■09 


N.-N.-E. 


2 


Sea smooth. 


F. L. 7. UwUor . 


Sand heads 

Ridge Light 

station, Sand 

heads. 


■17 


■00 


+-08 


N..E. 


' 


Ditto. 
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le position and extent of the cyclonic storfti are only vaguely shown by 
>bservations. The ships passing up the east of the Bay had advanced as 
Lat. 14° to 16° N,, and although they were not beyond the influence of the 
ing cyclonic storm, their observations do not permit the centre to be as« 
ed with exactness. So far as can be judged, the centre was probably in 
Lat. ii4° N. and Long. 88° E. The squally weather accompanying the 
ance was rapidly extending northwards and eastwards, and the frequency 
verity of the squalls increasing. The Sierra Miranda, Loch Torridon, 
ia Reginay Arracan, and Dovenby Hall had advanced steadily northwards 
verage rate of 8 miles per hour during the previous 24 hours, but were 
ithin the area of increasing and extending disturbance. They were at 
;es of from 200 to 300 miles to the north-east. 

le following gives the whole of the observations taken on board these 
during the day :— 
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4 A.M. 
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8 A.M. 
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E. by S. 
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14—27 


91—7 
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Noon. 
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E. 
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Rain squalls. 




4 P.M. 


• • • 


»•• 


29-98 


•87 


E. by N. 


4 


Cloudy. 




8 P.M. 


• •• 


• •• 


30-06 


•95 


E.-S.-E. 


4 


Clear weather. 


k 


Mid. 


• *« 


• •• 


-07 


•96 


E. 


3 


Ditto. 


( 


4 A.M. 


• •« 


• •• 


30-01 


•87 


N.-N.-E. 


5 


Fresh breeze. 


1 


A.M. 


»• 


• •• 


-09 


•95 


N.-E.byE. 


5 


Ditto. 


Hiranda . •« 


Noon. 
4 P.M. 


17—35 


90—55 

... 


•06 
•02 


•92 
•88 


N.-E.byE. 
N.-E.by E. 


5 
5 


Ditto. 
Ditto. 


i 


8 P.M. 


1 ••• 


... 


•08 


•94 


N.-E. 


5 


Ditto. 


\ 


Mid. 


... 


•09 


•95 


N.-E. 


5 


Light breeze and fine. 
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The Dovenby Hatl,\n Lat. 14° 37'N. and Long. 9i°7'E. at noon, had 
stormy cyclonic weather during the day, sweeping squalls with heavy rain 
ing over the vessel. The force of the wind in the squalls was estimated i 
T'his appears to be an exaggerated estimate, as the Arracan, which was 
about 60 miles to the east at noon, and also advancing in a northerly dire 
at approximately the same rate, also had frequent squalls with very heavy 
The captain of the Arracan states that the force of the wind in the squall 
5 to 6. These observations, however, indicate plainly the extension of the s 
area, and the increasing severity of the weather in the storm area during th« 
The Loch Torridon advanced northwards beyond the storm area in the aftcn 
She experienced strong easterly winds in the morning (force 6 to 9) with cl 
skies. The weather cleared up in the afternoon and at midnight was fine 
clear. 

The Peshwa, 300 miles to the north-west of the centre (and procee 
south-south>west), had squally weather with increasing winds throughout the 
They were, however, from east-south-east to north-east, so that, if correct, 
show that the winds were cyclonic in direction at distances of 200 to 300 
to the west of the storm. 

Weather was fine on the Coromandel coast districts during the whole oi 
day, but in the evening skies began to cloud over at Madras, and occasi 
squalls passed over that town. The wind also shifted during the night I 
north-east (its normal direction) to north-north-west. 

Over the whole of the west and north-west of the Bay weather was fine 
clear, with light to moderate north-east winds, and a smooth sea. 

October 30th. — The following are 8 A.M. observations at stations on the c 
of the Bay and in Southern India : — 
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z 
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N. 
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88 
85 

.8; 

ss 

1; 


7 
9 

5 


-17 
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riie barometer had risen over the whole of Central and Northern India, and 
ishgradients,favouringnorth-ea5twinds,were now established over the north 
i Bay and in the Arabian Sea. It had also risen briskly over the Malabar 
, and the shallow depression which had been a feature of the weather of the 
0U3 three or four days disappeared. The weather, which had been slightly 
:tled and squally on that coast for some days previous, now improved. The 
neter was beginning to fall on the Coromandel coast, but the changes were 
t very small. North-west winds had set in during the previous night and 
increasing rapidly in strength. Heavy rain was also falling in the Coro- 
el coast districts south of Nellore and the sea was rising. The storm centre 
l.M. was probably about 350 miles to the east by south of Madras. 
The following table ^ives the average rainfall and heaviest rainfall in each 
ct of the Madras Presidency during the previous 34 hours :— , 



District. 


d[stricl 
during 


Huaviest 

rainfalHn 
district in 

14 hours. 


District. 


district 
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Heavntt 
rainlall ia 

district id 
previous 
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pill 

north) 
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soSth) 
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0-32 

0-2S 

o;i3 
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I-9S 
3-90 

i;w 

0-J9 
3-45 
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Cuddapah . 

Coimbatore . 
Tanjora 
Triciiinopoly 
Salem . 
Canara (»uth) 
Ganiam 
Kurnool . 
Bellary 
Aoantpur . 






o-os 
o;o5 

0-03 ■ 


0-15 
o-i6 



"he 4 P.M. observations at the coast stations given below show no large or 


tant change of the weather. 
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The following table gives a summary of the noon observations taken 
board vessels in the Bay on this day : — 





Position 

AT NuON. 


Barombtbk. 


Wind 


• 






)rth. 






5i 








Vbssbl. 


z 






• 








Weather. 




4 

1 


«> 

■I 


• 

73 

< 


T3 

i 

u 



(J 


Approxii 
variation 
norma 


• 

a 

.2 

u 




• 






o / 


/ 










Kohinoor 


6 32 


81 44 


29*90 


29-85 


— 03 


w. 


• •* 


Moderate wind and sea. 
weather after noon. 


Medea • 


lo eg 8i 54 


•90, 


•90 


— 05 


N.-W. 


6 < 


> Heavy rain. 


Peshwa • •• 


II 5783 57 


•90 


•82 


— *o6 


S.-W. 


7 




Bhandara • 


Madras 

1 


•69 


• •• 


• •• 


W.-N.-W. 


*■. 


Light, constant rain. 


Clive • • 


Madras 


•90 


•87 


—•03 


N. 


2 to 3 


Weather threateningi witli 
squalls and mnch rain tbn 
out. 

Heavy rain ; light to xkA 


Coorkha • 


Madraf 


•86 


•81 


—•09 


N..N.-W. 


4 


















breeze. Strong breeie 
heavy sqaalte, and rainii 
afternoon. 


Ethiopia 


15 14 


81 20 


•74 


•83 


—•05 


N. 


8 


Hard squalls; rain; sear 
Wind increasing toMf 


Arracan 


15 15 


95 08 


30*07 


•96 


f*o6 


E.-N.-E. 


3 


Clear. 


Dovenhy Hail 


15 49 


91 31 


«•• 


• • • 


••• 


S.-E. 


7 


Cyclonic appearance. T 
squalls and high cotton 
in the afternoon. 


Sirsa '• • 


Masul 


patafh 


29-84 


29*92 


•04 


N. &E. 


• •• 


Strong breeze ; high coflfon 
with heavy squalls. 


Mount Tabor • . 


16 05 


85 58 


30-17 


•95 


+ *09 


E. 


6 


Sky looking ugly. Beavf 
squally. 


Victoria Regina 


16 53 


90 59 


•03 


•97 


+ •09 


«•• 


••• 


Light and moderate breeie 
east-north-east 


Loch Torridon 


18 07 


91 44 


•05 


•99 


+ *u 


N.-N.-E. 


3 


Steady light wind and fine, 
erly swell. 


Foyle 


19 30 


91 00 


•13 


•99 


+ *u 


N.-E. 


3 


Cloudy weather. 


Barque Edmonton . 


19 41 


87 40 


••• 


• •« 


• •• 


• • • 


• •• 


Easterly variable breezes. 


Andora • 


19 50 


91 18 


•10 


30*00 


+ •11 


N.-E. by 


3 


No perceptible current. 


Sierra Miranda 


19 52 


89 52 


•II 


29*97 


+ *09 


N.-E. 


5 


Light breeze and cloudy. 


Castle Roy . 


19 54 


87 51 


•10 


•97 


+ *o9 


E.-N.-E. 


3 


Overcast. 


Gilrqy , 


20 27 


87 56 


29-99 


*^8 


+ *iO 


N.-E. by 


2 


Light breeze ; passing ckni 


Akbar 


20 45 


87 57 


•92 


•99 


+ •10 


N.-W. 


3 


Light breeze and dear. 


F. L. V. Planet . 


Intermediate 
station. 


3P'2Q 


30*03 


+ *ii 


N.-N.-E. 


3 


Sea smooth. 


F, L. V. MetSor . 


Ridge Light 
station. Sand- 
heads. 


•i8 


*o3 


+ *ii 


N.-N.-E. 


I 


Ditto. 


F, L,V, Canopus , 


Mutla station, 


•30 


•03 


•II 


N.E. 


3 


Very slight south-easterly 




^ndheads 










• 



These observations show clearly the extension of .the disturbance in the 
Skies were now overcast over the whole of the Bay to the south of Lat. 
and were more or less clouded in Bengal and at the head of the Bay. 1 
north of Lat. 16° N., north-east winds prevailed and decreased in force '- 
v^ards from 6 in Lat, i6°N. to 2- at the head of the Bay. Weather was s 
over the Bay to the south of Lat. 16° N. The area of depression (as defii 
the isobar of 29*85) was oval-shaped, the longest diameter running approxii 
east and west. The centre of the depression and circulation was prob< 
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13" N. and Long. 854" E. at noon. The following gives the distance and 
ing of the centre from several vessels at that time : — 







Wind. 
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angle. 






Direc- 
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Weatbv. 




350 mikB N.-E. to E. 


N.-W. 


6 


10I» 
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« . . . . 


135 .. N.-F. . . 


S.-W. 




... 




la ... . 


350 „ S.-E. 


N. 




130" 
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a . . . . 


3SO ., E.-S.-E. . . 


N.N..W 




■45° 


Fresh brwze. 


-yHM . . . 


4SO ,, W.^,-W.. 


S.-E. 




105" ■ 


Terrific aq>iaS3. 


Tahor . . . 


300 „ S. by W. . . 


E. 




gs" 


Sqaall,. 



The Dovenhy Hall, although upwards of 450 miles distant from the centre, 
srrific easterly squalls in the afternoon, with a high confused sea. The Mount 
f, 300 miles to north of the centre at noon, experienced frequent squalls 
heavy rain and a high confused sea throughout the day. At 8 P.M. the 
riy winds increased for some time to force 8. The sea came up chiefly from 
-south-east to south, and was hence due to the distant cyclonic storm. 
3ank of clouds of the storm area was observed in the afternoon on board 
"^oyle when she was in about Lat. 20" N. The log of the Sierra Miranda 
e same latitude notes the very dark red colour of the sky at sunset, and all 
:1s in the north of the Bay viewed the occurrence of distant lightning to the 
1 during the night. The Peshwa passed through the western quadrant of 
torm area on this day, but the information contained in her log throws no 
on the position or character of the storm at this time. 

October 31st. — ^Tbe following table gives 8 A.M, observations at the Bay 
ingal coast Nations and in Southern India :— 
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Baronets R. 


Wind, 
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The barometer fell during the previous 24 hours over the whole of Noi 
and Central India, but the changes were generally small and unimportaat 
was falling rapidly on the Coromandel coast at Madras, and briskly 
greater part of the Peninsula. The fall was greatest at Madras ('16"), Kur 
(■08"), and Cuddapah (o?"), or in the direction of advance of the storm. 

Light westerly winds prevailed in Upper India, where the weather wat 
and skies clear. Skies were clouded in Bengal and the greater part of 
Peninsula, and heavy rain was now falling in the coast districts from Madrasi 
Gopalpur. The barometer was rising at Port Blair, and very light east-south- 
-winds were blowing at that station. The storm centre was about 150 milesBJ 
the east by south of Madras at 8 A.M. Very strong winds approach! 
to a gale were already blowing at Madras, Nellore, Cocanada, and Masulipa' 
and strong winds were blowing across the Deccan, in the northern and nc 
western outskirts of the storm, more especially at Sholapur. On the otherli 
the winds in the south-west quadrant, as shown by the Salem, Coimbatore, » 
Negapatam observations, were as yet extremely light, 

The following table gives the average rainfall and heaviest rainfall in i^^ 
district of the Madras presidency during the previous 24 hours : — 
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:. observations at selected stations are given below :— 
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These observations show little change except at Madras, where the baro- 
■ was steadily and rapidly falling, and was now nearly three-tenths {•28'^ 
' the normal of the day and hour. At Sholapur, Belgaum, Cuddapah, and 
ool, the barometer was practically steady, and stood at the same height as at 
. of the previous day, and hence afforded no indication of the approaching 
I. The air motion was rapidly increasing on the Coromandel coast and in 
eninsula. At Madras, Masulipatam, Sholapur, and Secunderabad, the winds 
from three to five times their normal force. The cyclonic circulation now 
led nearly the whole of the Peninsula as well as the Bay. The storm area 
comparatively small feature in this large area, probably not more than 300 
,0 miles in its greatest diameter. The centre at noon was in Lat. I2f° N. 
Long. 82° E., and at 4 P. M, was about 65 miles east by south from Madras. 



2o8 



Bay of Bengal and Arabian Sea Cyclone Memoirs. 



The noon observations of the 31st extracted from the logs of ships in theE 
of Bengal on this day are few in number. They are given below :— 
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Peshwa . 


8-51 


82-59 


29-97 


59-89 


—•01 


S..S.-W. 


4 


Gear weather* 


Coorkha • 


5oto8 

south < 

dn 


omileji 
)fMa- 


•71 


•66 




N.-W. by 
W. 


5 


Continual rain. 


Medea , 


12—32 


80 — 20 


•82 


•77 


—•12 


N.-W. by 
W. 


4 


Heavy rain. 


Mount Tabor . 


14—28 


84-53 


».• 


... 


• •• 


E.-S.-E. 


7 


Squalls^ with torrents of raid a 
lightninl^; nasty cross and o 
fused sea. 


Dovenby Hall 


17—55 


90—45 


30*00 


29 '90 


+ •02 


E.-S.-E 


5 


Vivid lightning. 


Victoria Regina 


18—34 


90—18 


•00 


•94 


+ •06 


..« 


• •• 


Light breeze. Fine weather* 


Loch Torridon 


19—14 


90 — 40 


•03 


•97 


+ -09 


N.-N.-E. 


3 


South-westerly swell. 


Castle Roy 


19—57 


88—37 


•12 


•99 


+ •11 


E.-N.-E. 


4 


Water spout to north-west. 
Overcast. 


Barque Edmonton . 


19—59 


87-52 


*•• 


••> 


*•• 


.». 


... 


Easterly variable breezes. 


Foyle . . . 


20—01 


90—30 


•13 


•99 


+ •09 


N.-E. 


5 


Cloudy weather. 


F. L, V, Planet . 


Intermediate 
station. 


•i6 


•99 


+ •07 


N.-E. 


2 


Sea smooth. 


F, L, V, Canopus . 


Mutlah sta- 
tion. 


'15 


•99 


+ •07 


N.-E. by 

N. 


3 


Light south-west swell. 


Sierra Miranda 


Near Mutlah. 


•08 


•97 


+ •05 


N.-N.-E. 


5 


Southerly swell. 


F, L, V. Meteor 


Rid^e Light 
station. Sand- 
heads. 


•15 


3o'oo 


+ •08 


N.-N.-E. 


3 


Ditto. 



The majority of the vessels were near the head of the Bay. The weat 
was fine and cloudy to the north of Lat. 18° N., with light to moderate north.< 
breezes. 

There were several vessels at anchor in Madras harbour on the morning 
the 31st. The warning signal was hoisted at 1 1-30 A.M. of the 30th, and the c 
ger signal at 11 P.M. of the same day. These vessels accordingly left the hart 
shortly afterwards and proceeded to sea. They all encountered the storm, 
in one case at least suffered severely. The account of the weather as experien 
by these vessels is given below. At Madras, hard squalls with continuous he 
rain came down at frequent intervals, and the wind increased until it b 
with almost hurricane force in the evening. The Mount Tabor ^ about 250 m 
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to the east-north-east of the centre, in the morning had heavy squalls with tor- 
rents of rain. The Medea and Goorkha, each probably 'about 80 to 100 miles 
south-south-west of the centre, had continual rain with north-west by west winds 
of force 4 to 5. The Peshwa, further south in Lat. 9° N., had fine clear 
weather. 

We have fairly complete accounts of the progress Jof the storm in the Bay 
of Bengal during the afternoon and evening of the 31st. 

The I. G. S. Clive passed through the centre of the storm at 6 P.M. She 
was lying at anchor at Madras on the morning of .the 30th. The weather be- 
came threatening in the afternoon, with frequent hard squalls and heavy rain. 
The squalls became more severe on the morning of the 31st, at which time 
masses of cumulus scud from north-west were flying past at low altitudes. At 
6-50 P.M. the vessel weighed anchor and proceeded at full speed to the south- 
east. At 2-30 P.M. it was blowing a whole gale from west-north-west with vio- 
lent squalls, incessant blinding rain, and a confused north-east sea. She was 
apparently carried rapidly towards the centre by the north-easterly Currents in 
the southern quadrant, and at 5-45 P.M., when it was blowing a fresh cyclone, 
she hove-to. At 5-55 P. M. the calm area passed over the vessel, and there 
was a lull for ten minutes, after which the wind came down from south-west 
by west, and blew for some time with hurricane violence. It began to moderate 
at 8-35 P.M., but hard squalls continued to pass over the vessel during the re- 
mainder of the night. At 5 A.M. of the ist there was a dense bank of cumulus 
cloud over the west horizon 20° in altitude, and at 5-30 A.M. the weather began 
to break in the south-east quarter and sky to clear. The vessel was probably 
about 45 miles to the east-south-east of Madras when the storm centre passed 
over her. A very careful series of barometric readings were taken on board the 
Ciive. They are charted in Plate XXXIV, and are also given in Appendix B, to 
which the reader is referred. The lowest reading of the barometer (corrected) 
in the calm centre was 29* 19^^ at 6 P. M. 

The next vessel in order of time which passed through the inner storm area 
was the Strsa. She left Masulipatam for Madras at 8-45 A.M. of the 30th. 
She experienced a strong breeze with high cross sea at 6 P.M., when she reduced 
speed but continued on the same course. The weather was then very squally: At 
2 A.M. it was blowiug a heavy gale with frequent squalls and heavy rain and high 
sea. At 2-30 A.M. she hove-to and rounded her head to spa ward. The weather 
became rapidly worse. At 8 A.M. it was blowing a terrific gale with hard squalls, 
heavy rain, and increasing sea. The vessel, when she hove-to, was probably about 
50 miles to the north-west of the storm. She dinfted during the afternoon to- 
wards the centre, and was probably not more than 5 miles from the calm area 
at 7 P.M., at which time the barometer had fallen to 2882. She continued to experi- 
ence a terrific gale and hurricane winds until midnight. The barometer stood at 
28*86''' at II P.M., but began to rise rapidly after that hour. The weather com- 
menced to moderate at 2 A.M. In consequence of the vessel steering from 
Masulipatam into the dangerous quadrant of the storm (the north-westerly or 
right advancing quadrant), she drifted under the force of the strong currents 
close to the edge of the calm central area, and was then probably carried with 
the storm for about four hours from 7 p.m. to ii p.m., during which the baro- 
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meter rose only from 38*82^ to 2886'^. Her observations are charted id 
Flate XXXIV, and are also given in Appendix B. The comparison of her baro- 
meter curve with that of Madras is interesting. 

The B. I. S. Bhandard encountered the full weight of the storm about the 
same time a§ the Sirsa. She was lying in Madras harbour on the 30th, and had 
about 600 coolies on board. Her log notes that a strong southerly current (evi- 
dently due to the approaching storm) was running on the morning of the 31st 
The weather became rapidly worse during the day, and at 4 P.M. was blowing a 
heavy westerly gale. She remained at anchor until nearly 6 P.M., when the 
storm centre was only about 40 miles off, and then proceeded to sea in an 
east-north-easterly course. The barometer was falling rapidly, thus indicating 
that she was entering the inner storm area. At 8 P.M. it was blowing a hard 
gale with heavy frequent squalls and a high confused sea. The ship would not 
answer her helm, and was quite unmanageable. At 9-50 P.M., when the baro* 
meter was 29*15''', the wind suddenly shifted from west-south-west to south-west, 
and came*down with terrific violence, carrying everything before it. At mid- 
night the wind shifted to south and began slowly to moderate. At 4 A.M. the 
engineer reported that the water had risen in the engine-room so far as to pot 
the fires out. At 9 A.M. the wind shifted to south-east, and at noon the weather 
was improving rapidly and a moderate south-easterly breeze was blowing. The 
vessel continued to drift until the morning of the 2nd, when it was within 
sight of Madras. The Strsa shortly afterwards came up and towed her into 
harbour. Five coolies were killed, and a large number injured by the rolling and 
pitching of the vessel during the night of the 31st. The Bhandara^ it will thns 
be seen, remained in harbour until the inner storm area was approaching- 
Madras and at once passed into it, and in the most dangerous quadrant 
Hence she quickly became unmanageable, and was at the mercy of the storm. 
She passed, when nearest to the centre, 10 or 15 miles to the south, and hence, 
taking into consideration her course, was carried rapidly to the south by the 
currents when she left harbour. 

The 6. I. S. Goorkha was also in harbour at Madras on the morning of the 
30th. The first, or warning signal, was hoisted before noon, and she left liarbonr 
at 5 P.M. and proceeded southwards. During the 31st she was at distances vary- 
ing probably from 50 to 90 miles from Madras, and at no great distance from 
land. She was thus in the outer storm area, and her barometer only fell from 
2978*' at 4 P.M. of the 30th to 2964'^ at 4 P.M. of the 31st, when it was lowest 
She had throughout moderate to strong breezes with heavy rain and frequent 
squalls. At i A.M. of the ist the ship's head was turned to north, and she re- 
turned to Madras at i P.M. The captain of the Goorkha^ by j udiciously proceed- 
ing early to sea and adopting a southerly course, entirely avoided the strength of 
the storm. 

The centre passed immediately to the north of Madras late in the evening 
(about 9-30 to 10 P.M.). A careful series of observations were taken at the 
Madras Port Office. The barometric and wind observations are charted in Plate 
XXXIV. The following account of the weather was furnished by the Port Officer: 
" The weather on the morning of the 30th had an unsettled appearance, but the 
barometer was steady, and did not, at that time, indicate the approach of a storm. 
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At noon the wind (from north) began to increase in force,, and at 8 P.M. the 
barometer began to fall, at first very slowly. The weather became more un- 
settled during the night, with constant rain. The wind had now shifted to north- 
west and increased steadily in force. At noon of th^3ist the weather was very 
stormyi and the barometer began to fall rather rapidly ; the wind remained 
steady at north-west, and the squalls became more violent and were extremely 
severe between 6 p.m. and 9 P.M. There was a lull of half an hour fcom about 
9-30 P.M. to 10 P.M., and almost immediately after 10 P.M. the wind began 
to come from east. The lowest reading of the barometer was taken very shortly 
after at 10-30 P.M. The wind now blew for some time in furious gusts from 
the east and then shifted to south-south-east, at which it remained for some 
hours. The weather moderated considerably before 8 A.M. The sea was not 
very heavy during the storm, and little or no damage was done to the harbour and 
foreshore. The greatest strength of the wind registered at the astronomical 
observatory was 46 miles an hour between 8 and 9 P.M. It rained continuously 
for 49 hours from 8 A.M. of the 30th to ^ A.M. of the ist during which period 
a total amount of 14*23 inches was received," Squalls of force 8'were experienced 
at Madras from about 10 A.M. of the 31st, when the centre was probably nearly 
150 miles distant, until 1 A.M. of the ist. The rapid fall of the barometer which 
coincided with the period of frequent furious squalls of wind lasted from 6 P.M., 
(when the distance of the centre was probably about 40 miles), to about 2 A.M. 
These data, hence, enable approximate estimates of the diameters of the outer 
and inner storm area to be made. The outer storm area was from 200 to 250 
miles in diameter from east to west, and the inner storm area 80 to 90 miles in 
diameter. • These figures are, it will be seen, supported by the following accounts 
of the storm as experienced at the light-houses on the Madras Coast. 

At Seven Pagodas Light-house, about 45 miles south of Madras, the weather, 
which had been previously fine, assumed a monsoonish appearance on the morn- 
ing of the 30th. Heavy rain with moderate north-west winds prevailed from the 
afternoon of that day until about 7 P.M. of the 31st, when the wind freshened 
and gradually increased in violence till 1 1 P.M., when it began to blow a whole 
gale, which lasted till 3 A.M. At 4 A.M. the wind shifted to south-east and 
abated. This Light-house was probably just outside the inner storm area. 

At the Pulicat Light-house, 30 miles to the north of Madras, similar weather 
was experienced. On the 30th it rained heavily all day, but the sea was smooth 
throughout the day. It rained very heavily and without intermission on the 
31st, and the sea rose rapidly. At 4-30 P.M. (when the centre was about 60 
miles to the east-south-east) the first heavy squall of wind was experienced. 
The wind increased in force till 1-25 A.M., when it veered to north-east 3 and blew 
very hard frotia that direction until 2-45 A.M., when it shifted to south-east. 

At the Arjnaghan Light-house, 60 miles north of Madras, the weather was 
fair till 8 A.M. pf the 31st, at which hour it became gloomy and the wind began 
to freshen up, and blow in gusts or squalls from the north. It increased gradually 
in force, and at 2 p.m. was blowing with much violence. It continued with 
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unabated force till 3-30 A.M. of the ist, when it began to abate. The following 
table gives the barometric readings taken during the storm : — 





BAKOMETEtl. 


Date and hour. 


Actual. 


Corrected. 


1st 8 A.M.* . 
10 », 

2 P.M. . 

3 ., . 

4 » 

5 >> 

6 « . 


Inches. 
2,-83 

•80 

•66 

•65 

•65 

•66 

•66 


Inches. 

2977 

74 
•60 

•59 
•59 
•60 
•60 



Wind 
Direction. 



N.-E. 

N. 
N. 

N. 
N. 
N. 
N. 



Date and hour. 



Barometer. 



31st 



7 P.M. 
8 



n 



9 
10 

11-30 

1st 3-30 A.M. 

6 



it 



»» 



Actual. 



Inches, 
39*66 

•67 
•66 

•65 

• •• 

•70 
•74 



Corrected. 



Wind 
Directioo. 



Inches, 




29*60 


N. 


•61 


N. 


•60 


N. 


•59 


N. 


• •• 


E. 


•64 


S.-E. 


•68 





The barometric readings show clearly that the Light-house was in the outer 
storm area, where the barometer falls very slightly, although violent winds are 
experienced. The fall of the barometer from 10 A.M. to 10 P.M. (when it wa$ 
lowest) was only -15", or very little more than the amount of the diurnal oscil- 
lation in India. 

These facts, hence, show that the storm consisted of an inner storm area, whidi 
was probably not more than 80 to 90 miles in diameter, and of an outer storm 
area which extended to distances of 150 miles to north and west, and was approxi- 
mately 250 to 300 miles in diameter. The depression at the centre when cross- 
ing the Madras coast was nearly one inch in amount. 

It may be added that the force of the wind was powerful enough in the south- 
ern quadrant to overturn a train on the South Madras Railway at the Chingleput 
Tank, about 27 miles south of Madras. The accident occurred at 9-50 P.M. 
According to the guard's statement, the carriages were turned over very slowly, 
and none of the passengers were seriously injured. From the time of the acci- 
dent up to 1-30 A.M. it blew so hard that it was impossible for the guard and pas- 
sengers to leave the shelter of the carriages. 

It is desirable to give the available data for the Arabian Sea and ascertain 
the weather conditions which prevailed in that area at this time. The followmg 
are noon observations of the 31st in that sea taken from logs of vessels :— 





Position. 


Barometer. 


Wind. 


■ 


Vessel. 


• 

z 


1 
i 




• 






. 


Weather. 




•3 

.3. 


•a 

< 


•0 
iJ 

u 

a 


Approxi 
variation 
norm 


a 

1 

Q 


8 
1 


t 




/ 


/ 




• 








< 


Columbus • 

Baghdad 

Dalhousie . . 
City of Canterbury . 


11—34 

16 — 10 
16—16 
16—34 


60—46 

60 — 10 
61—25 
63 — 29 


29-46 

• 

30-04 

29-98 
30-08 


29-84 

•89 
•84 
•85 


—•15 

—•15 
—•20 

-•19 


N.-W. 

N. 
N..N.-E. 
E.-N.-E. 


• •• 

... 

4 
6 


Squally weatflier, blowing vety 
hard. Heavlf sea in the after^ 
noon. J 

Fresh breeze^ Fine weather. 

Moderate noArth-east swdL 

Strong bre^Tie, High conftind 


Avoca 
Inishowen Head 


17—4 
17—52 


69—57 
64-52 


• • • 

29*90 


••* 
... 


... 
... 


Calm 
N.-E. 


.M 


Sea. AA 

Overcast ijLr'wci rough sea. 
Strong mc^iimMi. 




1 




1 






-pr^ 1 .^ 



i 
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Weather had been unsettled for some days off the Malabar coast, and a 
shallow depression, which extended a considerable distance westwards, overlay 
that coast from the 27th to the 30th. The shore observations appeared to indi- 
cate that it filled up on the 30th and 31st, The log of the Columbus, however, 
shows that weather was throughout the whole period from the 36th to the 31st 
very unsettled in the south of the Arabian Sea to the west of the Laccadives. 
The following gives the extract from her log for the 30th and 31st :— 





Hour. 


Position at 
Noon. 


B.....,„. 


W.«.. 






1 


1 








Weather. 






















= 


■i 


"a 


1 


1 








i 


2i 


< 


a 


5 




30 


S'f 










N.-N.-E. 
N..N,-E. 


Cloudy weather I (resh bieeie. 




Noon. 












Cloudy weather; fresh breeiff. 




4 P.M. 










N. 


SquRlly weather. 




Mliiight. 














3' 












N.-W. 


Misty weather and fresh bfeeia. 




Noio. 


"°34' 


60° 46' 


29'46 


i(9'84 


N.VV. 


Ditto. 




r;r- 










N.-VV. 


Squally weather; blowing excessive- 
ly hard. Rail, ceassd at 6p. K.; 




Midnight. 










N.-W. 

by N. 





Over the north and centre of the Arabian Sea, moderate to strong north- 
east winds prevailed. The Messageries steamer, which arrived at Aden from 
Colombo on the 5th, stated that in her passage between Minikoy and Socotra, she 
bad throughout strong south-west winds and a very heavy sea, and the B. I. S. 
CAyaiwjj«,which arrived at Aden from Colombo on the 6th, made an exactly simi- 
lar report. Hence it is certain that strong south-west winds were blowing at this 
time over the south of the Arabian Sea, and moderate to strong north-east winds 
over the centre and north. Between these two areas was apparently an area of 
variable winds and squally weather. The Columbus was passing through this area 
on the 30th and 31st, and her log shows clearly the character of the weather there. 

1st November. — The following table gives 8 a.m. observations at coaststa- 
tions of the Bay and stations in Southern India :— 





B.„.„„. 


Wind. 


TeMPEB^TUBE DURING 


j 


f 




Station. 


1 




1, 

ll 
1° 


8 

i 



1 

'3 
9 


1:1 
III 




r 


i 


e 

> 


Wither. 


port Blair 

Diamond Island 
Saugor Island . 
False Point . 


•97s 
3o-ooe 
39-987 


+•017 

+ -02I 
+ ■030 


+ ■037 

■t-;048 

+■034 


S..S.-E. 

E.-S.-E. 

N.-E. 
E..N.-E. 


157 

15a 
117 


Bg'a 


+ 0-3 
+ 2-5 


76'9 
7S'5 


-o'6 
+ o'6 


i 


Nil. 


Cloudy; mis. 

fSn^;. 

Sea smooth. 
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Barometbr. 


Wind. 


Tbhfehature durinq 


i 


1 




Station. 


IS 

30-017 

39-01 

■901 

s 

■871 

■849 

26-149 

24-1S9 

29-707 
■867 

■347 




i 


1 


iPI 


E 


e 
> 


1 


1 
J 


W«atW. 


Viiaeapatam '. 
Coeanada 
Secividerabad . 

Ciidd&pah 
KurnODl 

Masulipatam . 

Sr.SS" : 

Salem 

Coimbatare . 
Negapatan, . 
Trichinopoly . 


+ 'o4S 

+-051 

--0J4 
-;o93 

*-oo6 

-V6, 

--030 
—018 

-■041 
--03. 


+ ■038 
+ ■056 

-■0.5 

-■066 
--05S 

-034 


W.-N.-W. 

N.-E. 

N.-E. 

N.-E. 

E.-N..E. 

N..N..E. 

N. 

'. 

i 

N..N.-E. 

N..W. 

N.-W. 
S. 

N. W. 
S. 

S.-W. 

w. 


9 IJ9 

8 ? 

; ? 
" ">■ 

? 
I 610 

S 125 
5 115 

7 333 

■ 33 

4 '33 

5 100 
7 '75 


7S;5 

is'' 

93-5 

79-5 

7r5 

SI 

79-0 

k; 

89-0 
900 


? 
? 

+ 6-5 

+ 0-7 
+ 4-1 


74'8 

\U 
70-9 

7o;3 

73'Q 
72-6 

6s-q 

65-J 

74-0 
70.0 


+ 4-9 
+ 1-6 

f 

-1-8 

-H>-5 

+ a-8 
-a; 5 

+ 0-3 
-^3■<) 


7 

3 

:: 

8 


o-6g 

3; 17 

■•5 

0-07 
1-50 
o-jo 

1:5; 

0-03 
o'b8 


SeadleU. 
SeaioBfh. 
StrttnEirid. 

ESS. 

rajo. 

FitK. 

SMroagk 
SqaST 



As stated above, the storm crossed the coast at Madras on the preceding aigU 
at 9-30 P.M. We have dow to follow its course across the Peninsula. Wheo il 
crossed the coast it was moving at a rate of about 10 miles per hour. Theheigbt 
of the barometer at the centre was 28-9'', and the direction of its motion wcstbj 
north. Amongst the more remarkable features of the storm at this time were tlw 
very strong winds at distances of 200 miles and upwards to the north of thecentR^ 
and the compuratively feeble westerly winds at similar distances to the south-wot 
of the centre. The 8 A.M. observations given above show that the centre of tb 
cyclonic circulation was between Madras and Cuddapah, and nearer the fonorf, 
station. The whole of the observations, when charted, indicate that the centre m 
in Long, ypj' E. and in Lat. 13!° N. It had not advanced more than about 
miles since it crossed the coast at 9-30 P.M., and hence its average rate 
motion barely exceeded 4 miles per hour. The barometer had risen eight-ttnt 
of an inch at Madras, but was still lowest at that station. The extent of the st 
. in the northerly direction was shown by the fact that both Masulipatam 
Cocanada experienced a very severe gate of wind, and the average wind vcl 
of the previous 24 hours was very nearly as great at those stations as at Madn^j 
over which the centre passed. Winds were very light in the southern districtia^ 
Madras, thus showing that the indraught in tlie south-west quadrant was feeUe 
and unimportant. The wind directions and the air motion were as yet unaiTected 
on the Bombay coast, but over the remainder of the Peninsula the wind directiou 
showed convergence to the central depression, and the cyclonic circulation henct,! 
included the greater part of the Bay and nearly the whole of the Peninsula. The 
winds were much stronger in the eastern and northern quadrants, and the stormj 
weather extended much further in these directions than to the west and south. 
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The following gives the average rainfall and the heaviest fall during the pre- 
I 24 hours in each district of the Madras Presidency : — 



District. 


Average 
ninfall 
in the 
district 
duHng 

i^Trrs'. 


Heaviest 
rainfall 
inths 
district District. 

)4 hours. 


ialhe 
district 

during 

jThXi. 


Heaviest 
rainfaU 
iDth« 

district 

»4 hours. 


N<«tb) 

r 

Soath) 






7-4S 
298 
a-9S 
a-77 

0-98 

o;97 
0-59 


e-75 BelUry. . 
375 Tan lore 
5-ao Nilgicis 
555 Trichinopoly 
3-90 Vuaeapatam 
3-50 Gaatam . 
3-00 Madras 
.•00 Coimbatore . 
i-oo Canara (South) 
3-IO Madura 
.■90 [ Tinnevelly . 




0-56 

SI 

Sal 

o|37 


0-71 

i 

0-3S 



This table shows that the rainfall was excessive over the Chingleput district, 
. received an average of 7I inches, and heavy, in theN orth Arcot, Nellore, and 
ipah districts. TTiese were the districts through which the storm passed 
1; the night of the 31st and morning of the ist. 

'he following table gives the 4 P.M. observations at stations in the Penin- 
ind on the coast of the Bay : — 







Baeoheter. 


Wjnd. 


1 




Station. 


Il 

I1 


it 
|5f 




a 




Ill 
pi 


Weather. 


id Island 
IsUnd 

BralTd 

■Bh' 

1 . 

latam 

jrc 




39 

a6 

39 


a' 

943 

S 

803 

i 


+ 091 

+■106 

+ 034 

+ |04i 

+ 'ou6 
-V03 

—■018 


+-06S 
+ ■077 

XX 

+ ■077 
+ 073 

-■oo3 

+ -00, 

+ ■01 S 

— ;io3 

—■0=3 


S.-S..E. 

E. 

N. 

E.-N..E. 

N.-N.-E. 

N. 
E.-N.-E. 

N.-E. 

E.-N.-E. 

N. 

f 

? 

. E. 

N.-W. 

N. 

N. 

S.-S,-E. 

S.W. 

s.-w. 


9 

16 
15 

36 

? 
5 

3 


2 

339 

375 
J 75 

367 

275 
314 


s 

9 
9 

7 

3 


Misty. 
Misty. 

Strong n ind. 
DriKliog. 



'he 8 A.M. observations have already indicated that the storm was filling up 
y. It was then involved in the broken ground of the East Gh&ts to the 
of Cuddapah. The 4 P.M. observations show that the centre was, as at 8- 
between Madras, Cuddapah, and Bangalore. The wind and barometric 
nations suggest that the centre was probably at nearly equal distances from 
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Bangalore and Cuddapah, and at a less distance from Madras than from eit 
these stations^ The wind had backed from south to S. S. E. at Madras, 
was most probably due to the continued westward motion of the storm ( 
It is hence very probable that the storm was 15 or 20 miles further to th 
at 4 P.M. than at 8 P.M.^ and hence that its position was in 13^^ N. La 
79i E. Long. Its average velocity during the preceding 8 hours on this 2 
sition was less than 2} miles per hour. It is^hence certain that its advance • 
the day was greatly retarded by the hill ranges in the Cuddapah, North Aro 
Kolar districts^ and it was now not only advancing very slowly, but fill 
rapidly. Very strong winds were blowing across the Central Deccan, and B 
Sholapur, and Secunderabad now experienced the strongest winds (relatii 
the normal). Ordinary north-east winds were again established on the 
coast as far south as Vizagapatam; weather was overcast over the Peninsul; 
rain had extended westwards as far as Bellary and Secunderabad. It 1 
hitherto rainless over Southern India to the south of Lat. 1 1** N., and winds, 
light to moderate in that area. 

The following table gives noon observations of the 31st taken on I 
vessels in the Bay of Bengal :— 





Position at 
Noon. 


Barometer. 


Wind. 




Vessel. 


Latitude, 
Norlh. 


Longitude, 
East. 


• 
73 

1 


Corrected. 


Approximate 

variation from 

normal. 


1 

(5 


• 


• 

Weather. 


Peshwa . 

• 

Hajeem * • . 
Mount Tator . 
Medea . • 
Goorkha . • 

Maharatd . • 
Ethiopia 

Dovenby Hall . 

Edmonton • 
Loch Torridon 


/ 

5-57 
Colo 

12—3 
la— 44 
Ma 

13—56 
16-47 

19-54 
21—03 

21—21 


/ 

80—50 
mbo. 

83-47 
80—28 

dras. 

94-34 
82—24 

89-42 

87-35 
89-4 


29*99 

..• 

... 
•84 
•80 

•92 
•86 

30' 10 

« • • 

•08 


29-91 

• •• 

• •• 

•79 
.85? 

•98 
•95 

30*00 

• 

•02 


^02 

• •• 

• • • 

— *IO 

-•10? 
+ •07 

• 

+ •06 
+ •12 

... 

+ *»3 


S.-W. 

w.-s.-w. 

S.-E. 
S.-S.-W. 

s. 

E. 
E. 

N.-E. by 
E. 

• • • 

N.-E. 


4 

3 
6 

5 
3 

3 
7 

• •» 

• •» 

3 


Fine dear weather. 

Dull and rainy. 

Overcast. 

Clouded. 

Moderate wind. FuM 
Qvercast sky. 

Fine clear weather. 

Hard squalls^ with n 
moderating 

Fine weather. 

Light squaflst with rai 
Hazy. 



They establish that the weather was rapidly improving ip the south-w 
the Bay, and that it was squally only in the neighbourhood of the Circai 
North Coromandel coasts. 

A large number of steamers have contributed meteorological informati( 
pec ting the weather in the Arabian Sea at this time. The following giv 
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observation's taken on board of vessels in the Arabian Sea on the ist of 
nber : — 





Position at 
Noon. 


Barombtkk. 


Wind. 

• 




'bssbl. 


•if' 


1- 
3 


< 


• 

c3 


Approximate 

variation 
from normal. 


• 

c 

1 




• 


Weather. 




i 


/ 














la . 


OffiVingurla. 


29*85 

• 


29*93 


+ •01 


E. 


• •• 


Light breeze and fine, with pass- 
ing clouds. Moderate south- 
west swell. 


• • 


Kurracbee 


30*06 


30*03 


-•09 


N. 


• • • 


Light breeze and fine weather.. 


« • 


At Abbas at 


*o3 


29-97 


.»• 


s. 


• •• 


Light to moderate head wind ;. 
fine clear weather. 




8 A.M. 




^•*^' 








s • 


7-26 , 77-38 


29*93 


*86 


—•06 


W.-N^W. 


• •• 


Strong breeze and fine weather. 


n , 


7—40 


75-48 


.90 


»•• 


.•■ 


Variable. 


• •• 


Fine dear weather. 


• • 


7—43 


75—^8 


•90 


•90 


••• 


W. 


• •• 


Light airs and fine. 


I . . 


n-ia 


51-54 


30-08 


•95 


••• 


N.-N.-E, 


• •■ 


Moderate wind and fine clear 
weather. 


tfS . • 


12— a6 


«2-34 


29*28 


•66 


-*27 

• 


N.-W. 


• • 


Morning, blowing hardi and 
thick, with rain ; heavy sea. 
Noon, clear weather. 


• • 


14-33 


51-26 


30*05 


30*00 


—•04 


N.-E. 


3to4 


Moderate breeze and fine 
throughout. ' 


• 


14—46 


55—13 


*o6 


29-94 


—•10 


N.-N.-E. 


2 to 3 


Fine. 


• • 


IS— 3 


66-37 


••• 


*•. 


••• 


E. 


• •• 


Evening, fresh south-west 
breeze; very rough sea and 
very hard squalls. 


le . 


15— II 


57-4" 


•05 


•91 


—•13 


N.-E. 


4 


Moderate north-east swell. 


/ . 


15—20 


56—20 


•05 


•91 


—•05 


N.-N.-W. 


• •• 


Moderate breeze and sea. Fine 
clear weather. 


a • 


15—28 


57-18 


2985 


•89 


-•07 


N.-E. 


• •• 


Strong winds and squally, with 
heavy swell from the north- 
east. 


• • 


17—18 


71-4 


'^ 


•85 


— *ii 


N.-E. 


• •• 


Light breeze from east. 


Canterbury 


17-37 


66-56 


30*12 


•89 


-•14 


E.-N.-E. 


4 


Rolling violently in confused 
cross sea. 


nHead . 


18-35 


67—57 


29*94 


•86 


—•17 


N.-E. 


... 


Fresh breeze and fine clear 


















weather. 


'lie 


••• 


.*• 


... 


• •• 


•t» 


N.-E, 


... 


Light breeze ; cloudy weather 




» 














with head sweU. 



lese observations are very important,. as they show the continuance of 
and perhaps stormy weather over a large area in the centre of the Arabian 
d also that this disturbance was in no way directly connected with the storm 
g the Peninsula. A reference to the chart of ist November (Plate XXXVI) 
)w at once that this area extended from about Lat. 8^ N. to Lat. 16° or 
and from Long 60° E. to 68° E. As already pointed out in the remarlcs 
31st, strong north-east winds prevailed to the north of this area, and 
te to strong south-west winds to the south. 

e Columbus was near to the centre of this intermediate area and in La,t. 
N. and Long. 62^ 34' E. at noon. In the morning it was blowing hard from 
h-west and heavy rain was falling. The weather cleared up in the after- 
^hen the wind shifted to south and then to south-east. The Avoca was 
5S to the east-north-east of the Columbus in Lat. 15° 2' N. and Long. 66® 
In the morning she had an easterly fresh breeze and in the afternoon 
south-west breeze, very hard rain-squalls, and a very rough sea. The 
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tnckhorva entered this area during the day. The following is the weather «- 
perienced by that vessel : — 

4 A.M.— Wind north-east — strong' breeie, heavy head sv-ell. 

8 A.M. — Wind and sea increasing. 

Noon. — Strong winds and squally, with heavy sea from north-«a9t. 

4 P.M. — Ship taking niuch water on board. 

Midnight.— Fresh gale. 

The Serapisvists 100 miles further west than the Inchhorva. Her \oz note* 

that the wind increased in force from 2 in the morning to 6 at midnigbt 

Similarly the Clyde, about 100 miles west of the Serapis, had light north-east 

. winds (force i), and fine weather in the morning and afresh north-east rootiKXHi 

(force 5 to 6} at midnight. 

This intermediate area, about 700 miles in len'gth from east tu west and 300 ' 
miles in breadth from north to south, was evij^ently one of disturbed and squall/ | 
weather. There was no vessel near the centre of the area, and the information ts 
hence imperfect. It shows that pressure was very low, that there was atendencr 
towards the establishment of cyclonic motion, and that strong winds with frequent 
heavy rain-squalls and a high sea certainly prevailed in the northern and souUk 
em outskirts of the area, and probably over the whole area. The logs of the 
Columius and Avoca also show that in the eastern portion of the area southerlf 
winds were pressing forward or advancing. This fact, taken into consideration 
with the strong north-east winds prevailing in the western portion of the aie», 
indicated a very strong tendency for the sqiially weather to develop intoi- 
cyclonic circulation. It was, however, an extensive but diffused disturbaace 
lacked the concetitration necessary for a cyclonic storm or cyclone. 

Weather was on the other hand fine with light to moderate winds off the 
Bombay coast, and also to the north and west of the area of squally weather ii 
the centre of the Arabian Sea. 

We have next to examine the weather off the Malabar and Konkan coast 
in order to, ascertain whether the storm crossing the Peninsula on tbisdtT 
began to affect the weather in the Arabian Sea during the day or not. The 
following table gives the whole of the information contained in the Imts of fin 
coasting steamers : — 





Hour. 


Position of 
Ship. 


Barombtbr 


Wind. 




Vessbl. 


1 


1 






Wether. 






1 




■5 


i 

6 








4 A.M. 




... 


39-90 


29-83 


W. 


StroDK b>«eKf ^ 




8 a.m. 


... 




■91 


■8s 


W.-N..W. 


atony wiiid; modv 


• Lalpotra . . . 


Noon 


7-26' 


?7"jS' 


•93 


■86 


W.-N.-W. 


Strung brMKj W 


. ■{ 


Mid. 




... 


■90 
■92 


■83 
■85 


W.-N.-Vl-. 
V/.-N.-W. 
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Off Ratnagiri 
Off Vir^rU 



Aochored at Mar 



Uf;tit 'variatde winds 

weather i S p.m., Iresh 

midnigiht, heavy rain, 

Licrht brMze and fina, 

with passi ng clouds ■ 
Lishtbreeie and fine; 



Light 

weathi 
Light 



Light bree 
Moderate 
cloudy. 



The observations taken on board the Lalpoora show that between the West 
Ceylon coast and the main land weather was squally and rainy. Further to the 
west, as experienced by the Matheson, winds were variable. Along the Bombay 
andKonkan coasts weather was fine, with light winds and clear skies, until the 
evening, when clouds began to gather. 

The following gives a brief summary of the weather conditions on the even- 
ing of the ist of November in the Arabian Sea. Over the north and north-west 
weather was fine, with light to moderate north-east winds. In the south, south' 
west or variable winds prevailed. These areas were separated by an interme- 
diate area in the centre, in which pressure was lowest, weather was squally with 
strong winds, and there was a tendency towards the establishment of cyclonic 
air motion on the large scale. This intermediate area was however ipost pro- 
bably one of diffused squally weather, without the concentration which marks 
a cyclonic storm, and, in iact, such as frequently forms the initial stage of a cy- 
clonic storm, and which may, if conditions are favourable, develop into a cyclone. 
Weather was fine off the west coast of India as far south as Cochin. Between 
Cape Comorin and Ceylon it was squally, but this was very probably caused by 
"the indraught to the storm in the Peninsula. There was no change in the 
weather in the Malabar coast districts during the evening and night, such as 
usually occurs on the approach of a cyclonic storm. This is fully proved by the 
Cochin and Mangalore observations. 
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and November. — The following gives 8 A.M. observations for this 



day;— 





Barohstik. 


„,... 


TeUPKiUTUU DUKINC 


! 

-J 

B — 
4 004 
6 o^oj 

— 

o*iS 

9 — 
0-97 

Ho'« 
0,3-30 
9 o-8o 
8 i-gj 

, <.;S9 

3 n'19 

H| 

1 3-91 

4 — 




Station. 


1 

< 


■if 


.il 

r 


i 
1 i 




i 
■f 


1. 


i 

E 

i 


ll 


WoUkt. 


Bombay 
Ratnagiri 

Sholapur 

Secunderabad . 

Belgaum 

Kaiwat . 

Go> 

Bellary . . 

Kurn<^l 

Cuddapab 

Madras . 

Bangalore 

Mangal6re . 
Mercara 
Wellin^toii . 

Coimbatore . 
Salem . . 
Calicut . 

Colombo ' ; 
Trincomalee . 


I9-896 

■787 
■801 

■873 

■S67 
■8B0 

34-183 
J9-866 

:i 

is 

■go4 


-■037 

—•049 
--079 

-■043 

::i 

+ ■031 

:S 

+ -037 
-■0J4 


-■034 

-■017 
-■OJ3 

-■071 

-■o:a 
+ ■048 
-^113 

-■ojS 

-■aJ3 
-;o57 

-;oi7 
-■0S7 


E.-N-E. 1 
N.-N.-E. . 

E..N.-E. J 

E^N.-E. 1 
N..E. I 

N. 

N.-E. 
E. 1 

"? 
S.^.-E. 
E. . 

N.-E. 

E..a.-E. 

Cain. 

8.-W. 

S..E. 
E..N.-E. 

Calm 

N.-E. 

W.-S.-W. 1 

S..W. 


1 300 

3 ig> 

■ f 

! 

9 '19 

17s 

5 .67 
S ■« 

I J 
\ '^ 

16? 

4 57 


92'a 

g:; 

53-0 
74-5 

66-9 
85-8 

1 

84;° 


+ 4-6 
-6-6 
+ S-I 

♦ 3-2 

? 

-P 

? 

--3 

+3^3 
-"■$ 

~s, 

+ 3-i> 


Soo 

77-9 
73 'o 

§••; 

7S7 

77'o 

7' '3 
730 

n-2 

SI 

J3-S 
6^-o 

74-4 

74;? 

78^o 
76-0 


■t-4'4 

■^S■7 

4- 7-3 

4-i^7 I 

+4"Q ' 

+ J-6 

T 

+ 3;i : 

-rj 

-?■'. 

+ i;7 

-D'3 


Fioe. 
Do. 
Slrav 

Disuot 
Fine. 

Sbowoy. 

ShoWHJ. 

Continooo 
raio. 

Tfanatenii^. 
Sho-..y.^ 
Stiooe 

Fioe. ' 
Do. 



The barometric changes of the previous 34 hours were small in amount in 
Northern and Central India. Skies were clear in the Punjab and adjacent dis- 
tricts of Rajputana and the North-Western Provinces, but were more or less 
clouded in all other districts. The only important feature in the weather w» 
the disturbance which was crossing the Peninsula on the previous evening. The 
barometer had risen rapidly on the Coromandel coast and was falling quickly on 
the Malabar and Konkan coasts. The observations, more especially those of 
Goa and perhaps Mangalore, are doubtJFul. The former must certainly be re- 
jected. The large fall at the latter is supported by a somewhat smaller fall ti 
the neighbouring hill station of Mercara, and hence is on thewhole probably cop 
rect. . Assuming it to be correct, the fall of the barometer was greatest at Mang» 
lore. Easterly winds were blowing across Mysore and the Deccan. There wu 
no trace of a residual cyclonic circulation in the Peninsula. On the other band, 
the wind directions at Calicut (south-east) and at Mangalore (north-east) appetf 
to indicate the existence of a cyclonic circulation over the area of depressioD of 
the Malabar coast, the existence of which is suggested by the Mangalore baro- 
metric reading. The wind further south at Cochin was from north-east, ui 
hence, if there was a cyclonic circulation, it was not only feeble, but of veiy 
small extent. 

The important question hence arises : Was the depression off thp SonA 
Konkan coast, the chief indication of which was given by the 8 A.M. UangaloR 
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barometer reading, of this day, the direct continuation of the storm which was 
drifting very slowly westwards in the area between Cuddapah, Madras, and Ban- 
galore oil the previous evening ? So far as can be judged from the observations, 
the storm at that time had filled up very considerably, and was moving very slowly 
to the west- north -west at a rate probably not exceeding 2 miles per hour. It 
was approaching the broken ground and hillsof the Cuddapah, North Arcot, and 
Bellary districts and North-east Mysore. If it had advanced as an unbroken 
and continuous storm into the Arabian Sea off Mangalore, it must have moved 
through a distance of at least 300 miles between 4 P.M. of the ist and 8 A.M. of 
the and, or marched at an average rate of at least iq miles an hour during this 
period of 16 hours. It must also have recurved slightly from west to west by 
south or west-south-west during the night. Storms in recurving, however, gen- 
erally move more slowly than they do previous to recurving. If it advanced in 
that track, it must have moved with this unusually large velocity across the high 
land of the Mysore plateau and the West Gh&ts in Coorg, ranging in elevation 
from 3,000 to 5,000 feet. It appears to be very improbable that it should, after 
having had its rate of motion on Us old track largely decreased when advancing 
to the low East Ghits and Mysore plateau, have suddenly increased its velocity 
and advanced during the night at a rate probably exceeding 20 miles per hour 
ID a different direction and crossed the high West Ghits unbroken. 

. These facts appear to establish that it is very probable that the Mangalore 
depression ofthe morning of the 2nd, if real, was not the direct continuation of the 
cyclonic storm of the ist. The following additional evidence appears, however, 
to prove it conclusively. 

The first is based on the consideration of the 4 P.M. observations at the sta- 
tions given in the following table : — 









Barouetir. 


w,... 


j 




Statiom. 


1 


■1 


1 

il 

r 


i 


> 


il 
III 


We-thw. 


Bombay . 
Ratnagiri . 

Karxar 
BelUry . 
KDmooI . 
Cuddapafa . 

Bangalora , 

Salem 

Tricliinopoly 






3975-t 
■771 

■76a 
■7S3 


-■043 
— ;os7 

rS 

— ;oi3 
+ ;o65 

+■106 
—■050 
— ;di3 
+■018 

—■001 
+ ■049 


-■056 

-;o67 

—■043 
-■090 
—■008 

? 

+ -O0S 

=3 


N..N.-W. 
E.-N.-E. 

N.-E. 

K.-N.-E. 

E. 

N. 

E. 

S.-S.-E. 

E 
S.-S.-E. 

S 
S.;E. 

nVw. ' 
E.^.-E. 
E. 
S..E. 
S..B. 


18 
7 

} 
'i 

I 

7 

6 
S 


r 
T 
i 
1 
1 


19 

9 
9 

1 

7 

1 

6 
E 
7 


Squally. 
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These observations {^vide Plate XXXIII) indicate that the barometer was at 
that hour much lower at Karwar than at any other port on the west coast. 
Hence there was now a barometric depression off the Karwar coast, and tbe winds 
at Karwar (north), Belgaum (east), and Mangalore (south-south ^east) indicate 
that there was an irregular cyclonic circulation over the area defined by these 
stations. It may be stated that the observations at Karwar and Mangalore are 
recorded by trustworthy observers, and that equal values or weights are usually 
given to their observations in [he India Meteorolt^cal Office. The R A.M. and 
4 P.M. observations at these two stations, if they be accepted aa correct and equally 
trustworthy, indicate that a shallow depression advanced in a northerly direction 
along and near the coast of tbe Konkan from Mangalore to Karwar, and if this 
were the continuation of the storm of the ist in the North Coromandel coast 
districts, it must have hence recurved during the previous 24 hours, first from 
west to west- south -west, and afterwards from west- south -west to north, and 
travelled during the interval between 8 A.M. and 4 P.M. at the rate of at least 16 
miles per hour, as the distance between Mangalore and Karwar is 130 miles. 

Tlie distance between the base of the West Gh&ts and the port* of Karwar 
and Mangalore is not more than. 10 or 15 miles. If tbe storm crossed the West 
Gh&ts in Coorg, it would thea be at an elevation of 5,000 feet and upwards. 
Hence it ts exceedingly improbable that the storm would descend to the sea- 
level in the space of a few miles, and show itself there as a well-defined cyclcmic 
circulation and storm. It is a well-known fact that the West Ghits protect the 
west coast ports most effectively against large storms passing westwards across 
the Peninsula. 

The evidence for the passage of the storm across the GhAts into the Ara- 
bian Sea is hence to be sought from the observations in the sea area off tbe 
Malabar coast, where the storm would have descended from its previous altitude 
when crossing the West Ghils to the level of the sea, rather than from those taken 
at the coast stations. 

The following t<lb[e gives the whole of the meteorological information con- 
tained in the logs of vessels near the Malabar and Konkan coasts on the znd : — 





Hour. 


■a 

i 

3 


i 


B..o«Era«. 


Wind. 




Vessel. 


1 


1' 


i 


I 


Weather. 


Laipsora . . 


8 A.tl. ' 

Noon, 
Mid. 

\ "■:. 

Noon. 


9—51 
Off Ra 

l6-3. 

Uf! V 
OH K 




J9-98 
■93 
•94 

■90 

■94 
•94 

■89 

f 

s 


29-81 
•■}(, 
■78 

■7S 
•77 
■75 

■8. 
■85 
■;8 
■73 
■79 
■78 


S..W. 

Variable 
Variable 

Variable 

Variable 
Variable 
E.-S.-li. 

S. 
Variable 

S.-E. 

S.-E. 

E.-S.-E. 

E. 

S..E. 


■::. 


al hard squalls. 
Moderate breeze. Hm*j 

yXa<!d variable windw 
Heavy rain. 

Light airs and cloudy. 

Pine neathet'. 

Ditto. 
Fine weather; I^btwinda. 

Moderate breeze. . 
Fine weather; light breeze. 

Fine clear weafter. 

Strong breeze; light rain. 

Strong wind ; squally with 
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. 


1 

■s 




Wind. 






Hour. 


Z 














•s 


. 




Weather. 






















4 


g" 


3 




1 


B 








:s 


:i- 


^ 


a 


Q 


^ 






I " 






■98 
■97 




S.-K. 

N.-E. 

E. 


\ 


Cenble breeie and fine, 
Uehtbteeu) and fine. 


Kht Jakan . . 


No^'d. 


16-40 


73- 08 


=■ 


South brwze. Fiw cloady 




















S ., 




■91 


■80 




* 


Moderats breeu; claudy, 
with light rain. 




" •• 




■93 


■HI 




s 


Freah brssze; cluudy and 




Sa.h. 


Left GflS for 


■76 


■76 


N.-E. 




Freah brefie; aquaUy ap- 
pearance over land. 
Ditto. 


Cnconada A 


Noon. 


Oft Vineuria. 


■76 


■76 


N..E. 




^ 




Off Ratnagiri. 


■'" 


■;a 


... 


... 


Dark and squally, with 



The Lalpoora was advancing northwards during the day along the Malabar 
Coast and the Canara and Nur Jakan southwards along the coast of the Konkan. 
The barometric observations of these vessels show no fall of the barometer, such 
as would occur if a cyclonic storm passed over them. The winds during the day 
were light and variable, more especially off the Malabar coast. The wind direc- . 
tioDs cannot be explained by the passage of a cyclone northwards off the coast. 
All that the observations show is that the weather became squally towards even- 
ing, and that moderate south-east winds prevailed off the Konkan coast. 

Hence it appears to be established that the cyclonic storm which crossed the 
Madras coast on the night of the 31st did not jiass as an unbroken storm or well 
marked and strong cyclonic circulation westwards across the West Ghits into 
the Arabian Sea, but that it broke up near the hills of East Mysore on the night 
of the I St. 

It is necessary to point out that the observations contributed by one vessel, 
the S. S. Maria, appear opposed to this conclusion. They are given in full for 
the ist, 2nd, 3rd, and 4th : — 



Dat«. 


Hoar. 


UUtuda, 

North. 


^&- 


Direction. 


" Weather. 




"/ 


Noon. 
Midnight. 
1 t04A.ll. 




:::' 


E.-S.-E. 
Variable 
winds. 


Squally. 






ISAH. 






N.-N.-W. 








Noon. 




69-16 




Squally. 




















1 A.M. t03 A.K. 






n!-e. 


Strong breeie J squally, with rain. 


















3rd 


Noon. 


'5—7 


70— S 


E.-N.-E. 
E. 


Very strong, breere and stormy. 
















...1 






















Squally, with rain. 






17— JO 


70- 4» 









No barometric observations nor estimates of wind force are given in the 
log, hence the observations are of little value and cannot be utilized to decide this 
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doubtful question. They certainly seem to show that the AfjriViJencountered a 
small storm in about Lat. 15® N..and Long. 70® E. on the morning of the 3rd. 
As the vessel hove-to during the storm, the changes of wind, if due to the pas- 
sage of a cyclonic storm, indicated that it passed to the south of the vessel in a 
westerly or west-north-westerly direction. But this position is about 650 miles 
in a direct line to the west by north of the position of the storm at 4 P.M. of the 
1st. It certainly gives a position nearly in the direct continuation of the line of 
march when it crossed the Coromandel coast, but the velocity of at least 
18 miles per hour required to cover this distance is greater than that in any pre- 
vious cyclonic storm crossing the West Gh&ts into the Arabian Sea, of which we 
have any account. On the other hand, the shore and ship observations establish 
conclusively that if a storm or disturbance was transmitted westwards, it did not 
march in a straight and continuous course from the Madras coast across the West 
Gh4ts into the Arabian Sea. In the absence of other observations the most pro- 
bable supposition is that if the Maria encountered a cyclonic storm, it was not 
the direct continuation of the cyclonic storm of the ist. If, however, it be as- 
sumed that the Madras cyclone broke up on the night of the ist, it is almost 
certain that the general disturbance, of which the cyclonic storm formed the 
kernel; did not break up entirely, but was transmitted rapidly westwards, and 
that this gave rise to squalls in the afternoon and evening of the 2nd on the 
coast of the Konkan, and probably to the so-called storm which the Maria en- 
countered on the morning of the 3rd, and which was, perhaps, a succession of 
squalls, and not a cyclonic storm proper. This conclusion seems to be most 
consistent with the facts. It is supported by the results of previous experience^ 
which establish that whilst storms of the rains proper or during the period ist June ' 
to 15th or 30th September have a remarkable power of surmounting hill ranges 
with little or no loss of energy, the more severe cyclones of May, October, and 
November have very feeble powers in this respect. In the great majority of cases, 
when they advance towards a line of hills they either break up or are deflected. 
It is sufficient to state the examples of the Backerganj cyclone in 1876, the 
Akyab cyclone of May 1884, &c. 

The following table gives the noon observations for the and extracted from 
the logs of vessels in the Arabian Sea:— 





Position at 
Noon. 


Barometer. 


Wind. 




Vessel. 


North. 


• 

1 






Tiate 
from 






Weather. 




4> 






H 


•S§E 


• 
c 




• 




3 


2 

c 

5 


"3 


t3 

c3 


1.1 ^ 

g:.g« 


u 

Q 


• 

u 


• 




/ 


' 






• 








Vatna • • 


5—5480—29 


30*00 


• • • 


• • • 


Variable. 


2 


Heavy rain at times. 


Manora • 


Colombo 


29*92 


• •• 


4 •• 


W.-S..W. 


• •• 


• • • 


Lalpoora • 


9—51 


75—44 


•94 


29-78 


-•14 


Variable. 


• t • 


Heavy rain. Light to moderate 


















breezes. 


Oriental . • • 


12—20 


48—37 


30*10 


•97 


—.05 


Calm 


• • • 


Fine. 


Avoca . • . 


13—03 


63—34 


• • • 


• « • 


• •« 


S.-W. 


• ■• 


Rough sea. 


Columbus . • 


13—52 


64 — 10 


• •> 


• •• 


• •• 


S.-E. 


• •• 


Light airs. 


Maria . . • 


13-59 


69 — 16 


• • • 


• • • 


• •• 


N.-N.-W. 


• •• 


Squalls. 


Baghdad 


14—14 


52—40 


•05 


•90 


—•14 


N.-W. 


• • • 


Light to moderate breezes; fine 


■ 










1 




weather. 



"N 
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'"ar." 


Barohetkr. 


Wind. 




Vbshl. 


1 


t 






lit 






Weathw. 




1 


■ i' 




■i! 










u 


^ 


1 


s-s* 


s 


? 






i 


J 


^ 







Q 


[^ 














-„ 


N..N..E. 




Orereasf. 


DrumiarlU . 
















Strong vfind sad hieh Cross sea. 


iZt-: : : 








■76 


— ■*) 




7I01 




IS— 4° 


S7— 3" 






—■as 




ft to 7 


High easterly swell and confused 

sea. 
Strong: wind and clear. 


IncUertM 






■es 


■79 


— -rf 


E.-N.-E. 




Cafiara . 
















Fine weather and light breeze. 


N^Julum . . 


1(^-40 


73-08 


■97 


■87 


--.6 






Gende breeie anddoudy weather ; 
south-west swell. 


Castor . 






■84 


■83 




N..E. 




Light breeie ; clear weather. 


Coceaada 




.6 












S5l^«i : 












N.-W, 




















Moderata wind and fine. 














N.-E. 




Moderate and clear. 


Hetuada 




U-a: 














Purulia . 






■06 












At!^yrut . 
















Hne weather: sea smooth and 















They show that over the Arabian Sea to the north of Lat. 16° or 17° N. fine • 
clear weather with moderate north-east winds prevailed. In the centre of the 
Arabian Sea, between Lat. 12° and 16° N. and Long. 54* to 64° E., the weather 
was even more stormy than on the 1st. The Serapis, Clyde, tnchborva, and 
Drumharlie passed into the area on the previous evening. These four vessels 
were advancing eastwards along the usual steaiper track between Aden and 
Bombay, and were withm 100 miles of each other at noon of the 2nd. The foK 
• lowing gives the whole of .the weather information in their logs for this day and 
also that contained in the logs of the Avoca and Columbus :— 





Hour. 


Position. 


1 
2 


Wind. 




Vessel. 


1 
z 

1 


I 

1 


J 


^ 


Weather. 


ayie . . 


4 .. 

6 „ 

8 „ 

9 » 

Noon 

8 „ 
Mid. 


rs— 40 
16-.S 


56-40 

57-30 
S9— oj 


-Bo 
■81 

■8t 

■80 
■77 
■74 

■83' 
■87 


N.-t^.-E. 
N-E. 

N..E, 

It 

N.E. 

toN. 

N.-E. 
N.-E. to E 
N.-E to E 

N..E.toE 

N.-E. to E 


5tD6 

6 to 7 
6 

6 to 7 

5 toe 


Fresh increaaingmnd i rloody. 
Strong wind and cloudy 

Furious squalls ot «ind and 
rain. 

Strong breeie to moderala 
gale, with heavy rain-Equslls 
at times. 

High easterly swell and con- 
fused sea. 

Ditto ditto. 
Ditto ditto. 

Strong wind ; cloudy weather i 
high confused sea. 

-■■trDngbreaie; overcast; high 

Wbd" and^^ea decreasing 
slightly. 
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Hour. 


Position. 


! 

i2 


Wind. 




V?9ML. ■ 


■5 
z 

1 


1- 
1 

! 


1 


1 


Weather. 


Inckhana . 

, \ 

Dmmbarlie J 

SerupU . . 

Aveca 

'■ i 


3 » 

4 •. 

it;--- : 

NOOD 

Mid. 

4 .. 

Noon 

iT : 

Noon 

V'- : 

Mid. 

Noon 

Noon 

3 .. 

5 .. 

U : 


'5-53 
13-3 


59-^3 

57—35 

59-^3 

63—34 
64-10 


^■79 
■67 

1 


N..E. 

N.-E. 
E.-N.-E. 
E..N..E. 

E.-N..E. 
E.-N.-E. 
E.-N.-E. 
E.-N.-E. 

E.-N.-E. 
E..N.-E, 

N.-E. 

nV-e. 

N.-E. 

N.-N.-E. 

N.-E. 

N.-E. 
E-N.-E. 
E. by N. 
E. by N. 
E. b\ N. 

S.-W. 

S.-E. 

S..E. 

K.-W. 

V>ri»bta 

W. 

Variable 

W. to N. 

W. 


etos 

Jt07 
3to4 


Gain !ncrea«r% ; vnry haay 

Ditto 
Gale moderating. 
Heavy rain-Ghowen, 
Strong winds; cfear. 

Stronl winds and ovnrcart. 
Modeiate gale. Hi^b cnm 
sea. 

Wind and sea iacreaang. 
Strong gale with hish croo 

seal ves«l shippTnir tn^ 

mendons sea*. 

Ditto ditto. 
Wind and sna moderating. 
Strong wind ; naiRr crosa sea. 
Fresh breeze; sea bigb. 

Sea rough. 

Sea moderate. 

Sea smooth. 

Fresh breeiej rough sea. 

Fine clear ureather; li^ht 

Very light airs. 
Cloudy weather. 

Cloudy weather.. 

Ught airs and smootb sea. 



These extracts show dearly the character of the weather in the area of disturb- 
ance in the centre of the Arabian Sea, In the western portion very strong 
north-easterly winds with heavy to furious squalls were blowing. In the eastern 
portion, the weather was less disturbed and moderate to strong south-east to 
south-west winds prevailed. The accurate series of barometric observations 
taken on board the Clyde and Serapis show that the barometer fell very slightly 
as they passed through the area. The most remarkable feature of the disturb- 
ance was that the strongest winds were from north-east and the most violent 
squalls were experienced by the Clyde and Inchborva, shortly after entering the 
dfsturbance On the western side. As these two vessels passed eastwards the 
winds veered from north-east to east -north -east and then to east and gradually 
moderated. So far as can be judged from the evidence, the southerly winds in 
the opposite quadrant were comparatively feeble. 

Hence, the data appear to establish that although there was much disturb** 
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ance in the intermediate area lying between, a large area of north-east winds 
to the north and of south-westerly winds to the south, and consequently a mark- 
ed tendency towards the establishment of a cyclonic circulatron, the disturbance 
on the 2Dd as on the ist was diffused in character. The weather was such as 
occurs in fact in the initial stages of a cyclonic storm, when it is not possible to 
assign a definite position to the centre of such a disturbance. It is however clear 
that the most disturbed weather on the 2nd in the Arabian Sea occurred in this 
central area and not in the neighbourhood of the Malabar or Konkan coasts. 

The chief feature in the Arabian Sea was a wide trough or belt of deficient 
pressure stretching from 54°E., to the coast of the Konkan^and ^m Lat. lo'^N. to 
Lat. i8''N, which separated an area to the north in which northerly to north- 
easterly winds prevailed, from one to the south in which south-westerly to westerly 
winds prevailed. In the intermediate area the weather was more or less squally, 
with strong unsteady and variable winds and frequent rain showers. This area of- 
shallow barometric depression approximately coincided in position with a* cor- 
responding area present in the Arabian Sea on the previous day (the ist), and 
was undoubtedly the continuation of that feature. The only important change 
was the extension of the area eastwards to the Malabar and Konkan coasts. 
This extension had accompanied the breaking up of the cyclonic storm in the 
peninsula. As the weather was squally off the Malabar coast, it is probable that 
the breaking up of the storm in the Carnatic was followed by the rapid passage 
of a slight disturbance across the GhAts into the Arabiain Sea which was £d>sorbed 
into, and formed part of, the general disturbance in this area on the 2nd. 

In the north and north-west of the Arabian Sea fine clear weather with 
light to moderate winds prevailed, 

November 3rd. — The following table givesS A.M. observations atstations on 
and near the west coast of India : — 





Barometer. 


Wind. 


Temperature d 


R,»0 




1 




















3 
























«s 


E 




Isl 




1 




E 








Station. 




^.1 


1 . 

"■a 
1 


1 


s 


m 


'1 
1 


s . 

i1 

r 


i 


1" 


1 

1 


s. 
1 


Weather. 




< 


" 




D 


> 


£°^ 


S 


z 


> 


5 






Cochin . . 


39-909 


+■046 


+ "oos 


Calm. 


g 


, 


a -7 


—47 




~ 


To 


Z7t 




fVellmrton . 


34':'4i 


*"°f 


--Odfi 


Calm. 




33 


66-5 




54 "0 








Showery. 


59-900 






s. 






79-8 


— 6-D 


74'4 


+ o'3 




3-D5 


S« rough. 


Mercara . 


Jb-i58 






s. 






77'3 


+ 2-3 


63-7 


+ 1-5 




0'24 




Calicut . 


29-893 


+ -OM 


-•023 


Calm. 


s 




8o-S 




73'5 






1-44 


Sea smooth. 


Karwar . 


■8« 


+ 056 


--■(H7 


W. 


! 




88-8 


+ 3'D 


75"7 


+ 3'8 




0-09 


Sea ro.gh. 


Be Iga™ . . 


■870 


+ ■036 


--o>4 


E.-S -E. 




235 


78-7 


-4-0 


63-8 


*h 


•' 




oiw?nd.^ 


Goa 


■goj! 


+ ■102 


-•00: 


E. 










73-0 






- 


Fine. 


Ratnagiri 


■8^9 


—■003 


--04S 








93-4 


+ 7-7 


77 '4 




I 




Do: 


Bombay . 


■859 


— ■037 


--DS6 


N.-E. 






04-9 


+ 7-0 


83-0 


+ 6-5 






Do. 


Poona . 


■913 


—■045 






1; 


Z17 '91-1 






+ 3-0 






Do. 


Sholapur 








E. 




363 90-Z 


+ 2-e 


70 "S 








Strong wind. 


Sural . 


■SS4 






S.-W. 




? 


96-3 


+ 3'9 










Fitifl. 




;95a 


-■049 


-;oi6 


N.-E. 


4 




«7-9 




70-3 








Do. 


Bajkot . . 




-■004 




E. 




fio 


944 


+ '■5 


61-4 










Dcesa . 


■955 


-■032 


—•042 


E.-N.-E. 


J 


z. 


94-3 


z 




+ 0-3 




^ 


Fine. 
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Pressure had increased in Beofal, Burma, and the south of the Peninsula and 
had fallen elsewhere. The most important changes occurred on the west coast 
The barometer had risen rapidly on the Malabar coast and was falling on the 
North Bombay coast. Pressure was lowest at Karwar, and the winds were from 
opposite directions at Karwar (W.) and Goa (R-). These facts appeared to in- 
dicate the existence of an area of deprestion off the west coast which was travel- 
ling northwards nearly parallel to the coast. Very strong easterly winds were 
blowing in the West Deccan. Belgaum recorded an average of 27 miles per 
hour during the previous 34 hours, Sholapur ai miles, and Poona 13 miles. 
Winds were Hgh^ on tl^e Malabar coast, but were blowing freshly at Bombay and 
Ratnagiri from north-east and east. 

Moderate rain had fallen over a large part of the Peninsula during the pre- 
vious 24 hours. 

The character of the depression in the Arabian Sea is shown by the obser* 
vations taken on board ships in the Arabian Sea. The following gives a sum- 
mary of the noon observations on the 3rd : — 





positiom at 
Noon. 


Barohitbh. 


.1 
■-■3 

i 

■i 


Wind. 




Vb»il. 


1 


r 

1 
2 


, 


j 


1 


1 


Wckthar. 


MaTUra . . 


Col 


m^ ' 


a9-8o 


ag'as 


+.03 


W.-S.-W 




Shower;. 


Avoca . 


10—47 


60-5S 








S..VI^. 


... 


l^ht head mnd ud cl»i 
weathsr. 


Baghdad. . 
Lalpoora . 


13— I 

13—3 


49—4 
74—1* 


30-01 
39-95 


39-87 

■8s 


-.16 
—07 


N.-N..W 
E. 


... 


Btrenice . . 


iS-« 


47-^8 






... 


... 




Wiads'litrhtiBdnriable. 


Idar . . 


13—10 


48-3* 




.... 


... 


Calm 


... 


L«ht un and daar. 


Graham . . 
Canara . . 

DalhoHii*. 


13-ai 

13-30 
13-32 
■3-58 
14-05 


49-9 

74-a9 

74-18 
S0-S8 

64-53 


■92 

■90 
■92 
■96 

■48 


■85 

■84 

■84 

-83 

■86 


—08 
—■08 


W. 

S.6yW. 
S..S..W. 
W.-N,-W 
N.-N.W. 


4 


char weathar; light Ud Twi- 

abk winds. 
Dull, cloudy weathsrimodarato 

sea. Wi^rtions^ 
Cloudy; light soutb^Ondi- 

wssterly sea. 
Longsouth.«astswen (aoaa. 

Fine dear weather ; soMrtk 


Maria . . 


IS— 7 


7<^S 


... 


... 


... 


E.-N.-E. 


... 


Stormy, with tain. 


DruniiarlU . 


16-.S 


6t-i4 


■90 


■89 


—15 


N.-E. 




IJffhlbreeie and clear. 


Inchbaria 


16-40 


62-4 


■75 


•90 


—■15 


E. 




Moderate breese ; dear taa. 


StrapU . . 


16-47 


63-1 


30-04 


•90 


-■15 


E.-N.-E. 


3 


Fine dear weather. 


ayd4 . . 


i7~<« 


6,-48 


39-99 


■93 


-->j 


N.-E. by 
S. 


4 


Ditto. 


Cetcnad-. . 


16 P 


74'' 


•78 


■81 


—■09 


... 


Ufht breeie ; dark, eloooiy 

weather. 
Moderate brwie and fine. 


B»,k,0r . . 


Moored 
Island, e 


)R Cross 
tombay. 


■84 


... 


... .._j 


... 



( 
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Poai 


OON. 


Barohgtek. 


\l 


WlNO. 






■B 


1 














-S 






'.•r 






Weather, 






1 




f 


li 


-i 








i 


3 


1 


J 


1" 
< 




1 




Jinight Erranl . 


'7-58 


IB— ij 








N. 




Moderate breent and fine 


Castor . 


.8-J8 


73— ai 


a9'84 


29'83 


-u 


Variable 




Ught breszeandclfarweatfaar 
;n morning (squally in even- 

Finl weather. Variable winds 


ApoUa . 


.8-40 








... 


N. 


... 




















Assyria . 


25—03 


61-56 


30'0J 


■97 


—■17 






Fino ckar wealhsri light 
Ught fair wind and fine clear 














N. 


, 




















y«jo 


a.-.3 


67-10 


'' 








... 


Smooth sea. Rne clear 
weather 


Pachumba 


At Cute 


Mandv 


■90 


■90 




N.-E. 


■■ 


Light breeze and line. 



The information of the weather in the Arabian Sea on this day is unfortunate- 
ly very imperfect. The charted observations (Plate XXXVIII) show that there 
was a shallow depression between Long. 66° E, and the west or Bombay coast. 
Over the whole of the north of the Arabian Sea weather was fine and clear, with 
light to moderate north to ncrth-east breezes. There was also a shallow depres- 
sion area in about Lat. 14* N. Long. 52° E. No information except the logs of 
the Avoca and the Columbus is available for the intermediate area between this 
small depression and the larger depression off the west coast. Barometric 
observations are not recorded in the log of the Avoca, and the single reading 
taken on board the Columbus on this day cannot be accepted with certainty as 
' indicating the pressure distribution between Long. 36°E. and Long. 68°E. in this 
intermediate area. It is hence not possible to establish that a trough of low pres- 
sure ran across the- centre of the Arabian Sea, and connected these two low- 
pressure areas, the existence of which is proved by the observations. It appears, 
however, to be most probable, more especially when the distribution of pressure 
on the preceding and succeeding days is taken into consideration. In that case 
this trough would represent the intermediate belt between the areas of north- 
east winds and of south-west winds which had occupied the northern and south- 
ern portions of the Arabian Sea during the previous four or five days, and also be 
the continuation of the low-pressure area which had occupied the centre of the 
Arabian Sea on the ist and 2nd. The low pressure area at the eastern extre- 
mity would, on the same supposition, represent the effect due to the westward 
transmission of the general disturbance across the Peninsula and Gh4ts into the 
Arabian Sea and its absorption into the area of disturbance previously prevailing 
in the latter sea. 

The Castor, Apollo, Buskeer, Coconada, and Nur Jahan vizt& all near the 
west coast during the day. The Castor and A/10 J lo approaching Bombay had 
light variable breezes, with fine clear weather. The Busheer, which left Bombay 
for Goa about noon, had fine weather during the afternoon, but the weather became 
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gloomy in the evening. The Coconada in Lat. i6-° N. at noon had fine weadier 
duringtheday, and squally, gloomy weather at night. TlitiNuryahan, i6o miles 
south of the Cocoanda at noon, had fine weather and light southerly winds during ' 
the greater part of the day with drizzling rain in the evening. Hence the obscnra- 
tions of these vessels give no indication of cyclonic winds or weather is the 
neighbourhood of the west coast on this day. One vessel, the Maria, had stormy 
weather in the morning, with thunder and lightning and squally weather in the 
afternoon ; but no observations arc given of the barometer or wind force, and it is 
hence not possible to ascertain the real cliaracter of the storm which this vessel \i 
stated to have experienced. She was in Lat. 15° 7' N. and Long. 70° 5' E. at noon. 
It is probable that this squally or stormy weather was in no way different from 
what had been experienced in the trough of low pressure or intermediate belt during ' 
the previous week, and that, as already pointed out in page 324, it. was merely a 
.succession of squalls produced by the general disturbed weather in the Arabian 
Sea, and not a cyclonic storm which passed over the vessel. This is confirmed by 
the weather experienced during the night of the 3rd by the Buskeer on her voyage 
from Bombay. The sky was very dark and heavy-looking at midnight. At 2 A.M. 
of the 4th a storm passed over the vessel from east to north-east, with very heavy 
rain, continual vivid forked lightning, and heavy peals of thunder. At 3-30 A.M. 
the weather began to break southwards. At 4 A.M. weather was still gloomy, with 
much lightningto the north-West, TUe Busheer -wss ia about Lat. I7^°N., and 
in the immediate neighbourhood of the coast when the storm passed over her. 
This storm was almost certainly nothing more than a severe thunder-storm ot 
prolonged rain squall. 

4tk November. — The following table gives 8 A.M. observations at stations 
on and near the west coast of India : — 





Sakoubtbr. 


Wind. 


Thmperatuhb dukinq 
previous 34 hours. 


1 

E 
I 

I 


1 
1 




Station. 


2 

Is 

f 


i 

5 


i 


1 


1 

1 

1 


11 
ft 


i 


i 




i 


Weather. 


Cochin . 

EX" : 

Mercara . 
Calicut . 

Karwar . 
liBleaum 

Ratnaeiri 
Bombay . 

P.K.na . . 
Sholapur 
Si.rat . 
MalPgaoo 

Deeta. . 


39-919 

39-903 
26-373 

-S63 

■84B 
■921 


+■013 
+■003 
+■.14 

+ -039 

+ ;oi3 

? 

-f-ooc, 
■on 

+ ■008 
+ ■018 



--DJ6 


-•org 

-»3A 
-■036 
—■05? 
+ -oo9 

— ;oS5 


E. 
Calm. 

S. 

E.-N.-E. 

S.-W. 

E. 

N..E. 
N.-E; 
E. 

E.-S.-E. 
E..»..=. 

E.-S.-E. 

i: 


3 

> 
5 

i 


33 

'F 

ioS 

? 
80 


Bl-3 

t\ 

S6-7 

95-4 
90-9 

Bg.I 
91 ■; 

55'3 


-5-5 

4p 

+ 0-3 
+ a-7 

i 

+ J-y 

«■« 

+ 44 

+51 
+ 4-6 
+ 3-3 


73-7 
55-5 
73'9 
63-7 
73;5 

IT" 

7iy 

71s 
7o-n 

li 


— 0-4 

+;■; 

+ 2-3 

? 
+ s;s 

Zi 

+ 7'a 


10 

; 

7 
6 


0-Q7 

0-07 

o-4» 
019 

o"37 

o-o6 


Find. 

Shovery. 

,SeaHnoo4. 

Distan"^ ' 

,!£«■«• 

Distant 

sKsr 

Fine. 
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The barometer was rising over the greater part of India at this time, but 
the changes during the previous 24 hours were small. The barometer had fallen 
locally in Sindh and at Bombay. The coast observations indicated the existence 
of a shallow depression off the west coast between Bombay and Karwar. The 
winds were blowing freshly on the Konkan coast and were from directions 
varying from east at Bombay to north-east at Goa and Ratnagiri, and hence did 
not indicate the existence of a regular and well-defiued cyclonic circulation off 
that coast. Winds were light and irregular in Northern India. Temperature 
was highest at this time in the Bombay coast districts at Surat, Bombay, and 
Ratnagiri. Skies were clouded over the whole of India, except the Punjab, 
Sind, and Rajputana. Local showers fell during the previous 24 hours in Orissa', 
Madras, Malabar, and some parts of Hyderabad, but the amounts were generally 
smalL 

The meteorological conditions were normal over the greater part of India 
at this time. The only unusual feature was the depression in the Arabian Sea 
off the west coast, the character of which was very faintly shown by the coast 
observations. 

The following gives the noon meteorological observations taken on board 
vessels in the Arabian Sea on this day :— 





Position at 
Noon. 


Bakombtbr. 


Wind. 




Vhssel. 


■S 
& 
Z 

1 


4 


1 
1 


u 


1 


.S 

1 

a 


1 


Weather. 


Lambardy 

Patna 

Cttitara . 

Nut y^xhan . 

OllieUo . 

Idar 
CuluTtbus 

Buih^ '. '. 

C^lor . . 

Knight Errant. 

Coconada . . 

Drumbarlie . 
JnifMarva 
Maria . 
Serapis . 


S- 8 

a-.o 
OffT 

Tellic 

OiH 

A 

'3—4 

13—23 
13—31 
14—2 
l<— 44 

16—8 

Bombay 

17- 3 

South 

e 

;pi 

17-30 

17-43 


81-26 

ifcoTb 

he^y. 

den. 
47—33 

49—34 
5'-38 

IT'! 

73-'6 
73-7 

Harbour 

63—55 

Ratna- 

ri. 
65-18 
65-14 


29-55 

3^-05 

30-06 
30-01 

29-1)7 

•43 

■u 

■87 
2982 

s5'95 


29-93 

■93 

■90 

■90 
■90 

■83 

■S3 
•85 

■8S 

■83 
■84 

a9-8o 


—■13 
—■13 

—■15 
-■07 

— 'oS 

--oS 
^■19 


w. 

S.-W. 
W..N.-W, 

S.-E. 

5. 

E. 
S.-E. 

N.-E. 
N.-E. 

N.-E. 
N. 

S.-E. 
S..S.-W. 

Variable 

N. 

N.-E. 

N,.W. 
E.-N..E; 

E. 
N.-E. 


4t05 


Cloudy; heavy squalls in the 

Fiesh bteaie. 

Light variable winds; cloudy 
and tine weather. 

Moderate breeze. 

Passing clouds; gentle breeio. 

Fine ci..ar, weather. 

Windslightand variable; sea 
smooth ; moderate south- 
east awell. 

Strong wind and heavy sea. 

Fresh wind and cloudy. 

Fine weather. Fresh breeie. 

Very squally weather, blow- 
ing excessively hard i hea.y 
head sea. 

Light winds; dear. 

Dull weather and gloomy; 
fresh hraeie; winds variable 

LiEht'"br"™ and cloudy; 

squally in evening. 
Moderate brueiej line clear 

weather. 
Light broere; squally in even. 

Fresh breeie, with head sea. 
Strone winds, with heavy »ea. 

Light, passing clouds. 
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PCMITCUH 

AT Noon. 


BARtmKTBH. 


WlK 


.. 




Vessil. 


1 


1 






1 






Weatfnrr. 




J 


i 
1 


1 

< 


1 


! 


1 




ApiUo . . 


18-8 


68-^7 


... 


... 


■■•■ 


S.-E. 




cait ; CTOM aweU from nortk- 






«7— 3 


39-90 


19-K4 


_-,g 




... 


Modente to frab wind* ; ■•■ 
wttlcd weather and oveicuL 








■86 






N..E. 




Ught brae» and cloudy diT. 




al-M 












3t03 


■wiipleaiiairtw«ather. 


















LigrhtwinduidGne. 




















Assyria . 




















.9-B 


S?-4a 


■95 


•9o 


-•'S 




... 


Light &ir wiDdiand eoedau 



The preceding extracts show that over the Arabian Sea to the north of LaL 
20° N. and west of Long. 6o° E. weather was fine and skies generally clear, winds 
light to moderate and sea smooth. Between the 6oth meridian and the Bom* 
bay or West India coast there was {as shown on the chart of the day) a large 
oval-shaped depression, whose greatest diameter ran east and west. We have 
now to determine the weather in this area. A large number of vessels were pass- 
ing through it, the logs of which enable the character of the weather to be accu- 
rately gauged. 

The following table gives the whole of the meteorological information con- 
tained in their logs :— 







Hoar. 


Position 


On- 

rected 
baro- 
meter. 


Wind. 




VEaHL. 


j 


1 

4 


j 


1 


WMtlwr. 


Columbus . 




ZA.U. . 

7 .. 
Noon ', 

t A.U. 

Mid. 


■4^ 


■6^1 


ag-Sa 


N.-N.-W. 
N.-N.-W. 

N. 
N.-W. 


:: 


Scjudly, with lhu»teaii 
Thick weather ; atrom gA. 


Knight Errant 


■{ 


8 P.M. " 


17—3 


53^ 


::; 


N. 

N. 
N. 


::: 


Moderate to fMch bretaOw 
Fine d«a( weather. 


DrumbarlU . 


■{ 


U^ ; 


17-3 


5S-18 


■■■84 


N.-W. 


::: 


Moderate breeie and fiaau 
Freah breeze with hotdaa. 
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Position 
AT Noon. 


Cor- 


Wind. 






1 


1 








Vkssbl. 


Hour. 




reeled 






Weather. 










baro- 


















.2 










.§ 


• , 






i 








3 


J 




if 


^ 






■ A.M. . 






... 


E.-N.-E. 
E.-N.-E. 




Fresh wiod and dear. 
Strong winds; overcast; rain- 


Inrhborva . 


Noon 

ap.H. 


7-36 


S-I4 




N. 
N.-E. 




squallB. 
Bttong wind and clear. 
Stiong wind; Boually with 

rain;hea¥yS. E. sea. 
















t 


1 AM 








E. 




Squally. 


//aria . . A 


tio^. : 








E. ■ 




Squally, with rain. 


I 


7-30 


0—42 




E.-S.-!*-. 






. A.M. . 








N..E..; 


3to4 


Sea smooth ; fine weather, with 
passing clouds. 




4 » 




... 


297s 


N.-N.-E. 


3 to 4 


Ditto. 


S^api! . . . 


8 „ 






■79 


3 toS 


Ditto. 




NODD 


17—43 


67^1 


■&o 


N.-E. 




Passing clouds. 




8 ■„ ■ '. 






'■11 


E. b> N. 


3'°^ 


Ditto and passing showers. 
Fins weather, with passing 




Ma. 






■ei 


E.-N.-E. 


3to5 


Thunder and lig-htuing. 




, A.M. . 






... 


N. 


... 


U^ht winds. Heavy light- 
nmu to south-east. 




4 •> 








Variable 




Ditto- 


' 


3 „ 








Variable 




Moderate variable winds; 


Apalo .j 


Noon 


18—8 


68-37 


::: 


S.-E. 

Calm 


r. 


Similar wUlher. 

Overcast. Heavy south swell. 

Light wind and overcast. 




.A.M. . 


... 






N. 


4t'>5 


Moderate to ficsh breeie; 




4 >. 






3y8! 


N. 


4 tOf 


Moderate' to fresh breeze. 


Clyds . 


B „ 

NOOD 


,B-,o 


67-. 


■li 


V-^^- 




Lightning to south. 
Frelh noiSonn. 
Moderate to fiesh winds ; un- 

BBtlled weather; overcast. 




'>'■'■ : 






■77 E -S.-E. 
■S5 E.-N.-E. 


■ ..^ 


Light winds; clear. 
Moderate breeie and overcast. 




Mid. 






■85 E. 


5 


Much lightning to south. 



A reference to the chart shows that the wind directions in the depression 
do not indicate regular convergence to a centre. This suggests that the area 
was probably one of diffused disturbance and of squally weather, and this is prac- 
tically borne out by the observations. The worst weather during the day was 
experienced by the ship Columbus and the steamer Maria. The former, in Lat, 
14° 44' N. and Long. 66° I'E. at noon, had a strong to hard gale from 10 A.M. un- 
til the evening. Neither her barometer nor wind observations, which are brief, 
and not sufficiently definite to be of much value, indicate that she was near the 
centre of an advancing cyclonic storm. The Maria, 350 miles to the east- 
north-east, had squally weather during the whole of the morning, with east winds 
and in the afternoon east-south-east and variable winds with squalls. As in the 
previouscase,theiDformationis too brief and vague to be of value in determining 
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the character of the depression. The Apollo andthe^fra/» were less t{ian 150 
miles to the north of the centre of the depression at noon and were advancing 
eastwards. The former had moderate variable winds in the morning, with a heavj 
cross sea from north-east, and south-east and light winds and calms in the after- 
noon. The Serapis had east to north-east winds of force varying from 3 to 5 
during the day, and a smooth sea in the morning. The Drumbartie, Knight Er- 
rant, Inchborva, and Clyde were at somewhat greater distances to the north and 
north-west of the centre of the depression, hut not more than 3zo miles. The 
Clyde had light to moderate north-east winds (force 3 to 5) throughout the day, 
with overcast skies. The Jnchborva had strong east>nortb-east winds and a 
heavy cross sea during the day and squalls in the evening. The Knight 
Errant experienced fine clear weather and moderate northerly hreezes and the 
Drumbarlie light to moderate breezes. Heavy lightning was seen to the south- 
east from all these vessels in the evening. Not a single vessel records id her log 
winds of force exceeding 5. ' 

Hence, over a large part of the depression, although the weather was un- 
settled, the winds were comparatively feeble and irregular, and indicated that 
the disturbance was diffused and lacked concentration. 

The logs of the vessels passing along the west coast show the same irregu- 
larity. The Nur yahan, Canara, and Lalpoora had gentle breezes or light airs 
during the day off the Malabar coast. The Buskeer, off the Konkan coast, had 
light variable hreezes and fine weather during the morning and frequent rain- 
squalls in the evening. The Lawada, off Bombay, had light variable airs and fine 
weather until evening, when it became squally, with lightning. 

The land and sea observations hence establish that there was a shallow de- 
pression extending from Long. 62" E. to the Bsmbay coast and from Lat. 13° N. 
toLat 20° N. The centre of this depression was in about Lat. 16° N. and Long. 
G&\° E. The winds over a large part of this area were light, variable, and 
irregular in direction. The weather was squally over a considerable portion of it, 
and one vessel in the south-west quadrant experienced a strong gale for some 
hours. These facts appear to indicate that the disturbance was diffused and ir- 
regular in character, and was probably hot a cyclonic storm in the strict sense 
of the word, but a cyclonic disturbance in its initial stage. 

Sth November.— Th^ following table gives 8 \M. observations at stations 
on and near the west coast. 





Barometer. 


Wind. 


t™»™°°"'.".° 


1 

2 

i 


L 
P 




Station. 


Il 

1-2 




11 
> 


i 
1 


1 

I 


111 
lil 


j 


L 

■i' 




r 


Weather. 


Cochin . 
Mcrcara . 


39-933 


+ ■003 
+ ■004 
+ ■017 
-■«M 


+ ■010 
+ ■003 


E.-S.-E. 

Calm. 

E. 

S. 


4 


33 
"33 


ii 


+ 2-1 


74-4 
53*0 


+ 0-5 

-17 


2 

s 


o'o8 
007 


Fine. 
Sea high. 
Fine. 
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Bahombter 


Wi> 


^ 


Tan 


PERATUHE DUB.NO 


s 












PR 


vioUH 24 HOUKa. 


5 „C 




Station. 


i! 


■if 






Jl!l 




! 

ll 










lit 


B 


1 




1 


s 


■if K' 

nil 




Calicut . 








N.-N.-E. 


fi 


, 




. 




.' 




Fme. 






+■041 






































+ 2'3 
























9.-0 


? 


7S-0 


? 


ri6 


Conttnuoua 




■8S4 


+■016 


-.„ 


E.-S.-E. 


TO 


M. 




-o'S 


?3-9 


+ 2-4 


O-08 


Distant 

llghtnin?. 
ThSnde- 


Bombay . 


■891 


+■043 


-OS. 


E. 


S 


80 


89-4 


+ 1'S 


77-0 


+ 3-2 


o-2fi 


Poona . 


■949 


+ -OIS 


-■031 


E. 


„ 


110 


8i-s 


-2'4 


69-9 


+ 5-4 




Showery. 




















60- s 






























i — 


Fine. 


Malecaon 








E.-N..E. 






HT,, 












Rajkot . 








E.-S -E. 




















■gjs 


-■0.1 


-■071 




" 


JOO 


95'B 


+ 3-4 


73-y 


+ .5-0 


e — 


Strong wind. 



Pressure had decreased during the previous 24 hours in Sindh and Guzerat 
and Northern India and increased ip the Peninsula. The changes were small in 
amount. Pressure was absolutely lowest at Rajkot. Hence the observations in 
the Indian land area appeared to indicate that the depression in the Arabian 
Sea was still in existence and was extending or advancing northwards. Winds 
were generally unchanged in direction. Rain had fallen over the greater part of 
the Peninsula during the previous 24 hours and large amounts were received at 
several stations. The-more important rainfalls were Bel lary 3*5 inches, Masuli- 
patam 2*8 inches, and Vizagapatani s'l inches. 

The following table gives the noon observations for the day taken on board 
vessels in the Arabian Sea : — . 







''"noon.*' 




Wind, 




Vbsski.. 


j 


1 


3 


J 


1 


i 
.1 


8 

1 


Weather. 


Avoca . 
Umbi-Tdy 
Palna . 
Nurjahan 
Canara . 
Sian 
Berenicf . 




3-43 

6-43 

OBTu 

Coc 

Coc 

Off A 

'3—57 


34-3S 
73-5J 

liin. 
hia. 
den. 
51-39 


29'5S 
3006 

■12 


a9'93 

29-96 
■95 


—■08 


s.-w. 
w. 

s. 

6. 
N.-N.-E. 
N.-E. 


3 




Sea smooth ; vsry light winds. 

Moderate wind and cloudy, 

with occasional showers. 
Calm and fine clear weather. 

Light breeze. 

Uitto. 

Moderate breeM and fine. 
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Position at 
Noon. 


Barohitsb. 


WlHII. 




VaassL, 


1 


\ 






1 






Weather. 




■f 
1 


1 


1 


i 
1 


i 


1 




OthdU . . . 


M-,6 


J2-^8 


30'»4 


39-94 


—■10 


E.-N.-E. 




Light m'Dd and fine weatiier. 


Graham . 
ImperatoT 


14—12 
14-35 


S6— » 
51-50 


ag-Sa 


■93 

■95 


—■09 


N. 
E.-N.-E. 


, 


Light wind and fine dnr 

weather. 
Slight sea from east-nocA- 

east. 

Fogey weather ; nniij 
■quails, with lajn at 3 P.K.. 
wind backed to westwitd, 
gale incntased to a hurri- 
cane, barometer fall to 
zQ-33, heavy squalls with 
intermittent caSns !n tiie 
afternoon. 
Ugbt breeia and fine weather. 


Cdumbta 


14-48 


66-18 


-.G 


■64 


-■33 


N.-W. 


... 


idar . . . 


13— as 


Sl-^ 








N. 




£on«Ja . . . 
fliwAwr. - . 


iS-50 
G 


73— *o 


30-00 


39-B7 


—■OS 


S.-E. 
S. 




H-«h«»th-w«tmell;sqwl- 

ly,freahbr«ze. 
Fine, but ctoody. 


Knight Errant 
ApMe . 


16— OS 59—52 
17—30 64—30 


... 




... 


N.-N.-W. 

N.-N.-E, 




Light breeie and fine clear 

weather; smooth sea. 
Fresh breeie. 


Drumbarlia . 
iHthiarm 

Pach»mha . . 


17^53 *-4 
18-3 68-»4 

Off Bombay. 


J970 
■70 

■88 


39'69 
■74 

■89 


—■31 
—■38 

—■09 


E. 
E.-N.-E. 

S. 




Strong winds, with hig*cn«. 

sea ; anualls with heavy ism. 
Strong winds, with heavy nia; 

much lightning, and aoufr 

eastswdl. 
ygbt airs and fine. 


Lalpoora 


Bombay. 


■37 


■BO 


-,o 


Variable. 








Bombay. 


■36 


-88 


-•Xi 


E. 


... 




Strata . 


18—34 7>— 4S 


'09 


■84 


-12 


E.-S.-E. 


3 


Smooth Bea. 


aydt . . . 


ift-Sl 73—33 


■95 


•89 


—•06 


E.-S,-E to 
E. 
S..E. 


3 


Light breeisi fine. 


a^ara . . . 


19-So 71—24 


30-08 


•84 


—■15 


3 


Light breeie; duH weatheri 
passing clouds; modarate 

Light breeie and fine weather. 


Algeria . . 


Neai Mnskat. 


■00 


•95 




S.-W. 


... 


HtKEoda 
Maria . 


17— *o S7— 34 


29-94 


■94 


::" 


W.-S.-W. 
E.-S..E. 


" 


Gentle breeie and fine ctew 

weather. 
Variable winds, with eqnalk 



A reference to the chart of the day (Plate XL) shows that the depression 
covered the same portion of the Arabian Sea as on the 4th. It bad, however, 
intensified considerably, and the pressure at the centre of the depression was now 
probably below 29-6"'. The area of depression was,- as hitherto, dval-shaped 
but the largest diameter now ran north-east and south-west. 

The logs of the three vessels, via., the Columbus, Inckboroa, and Ortim- 
harlie, which were in this area during the day, indicate the character of tbe dis- 
turbance on this day. 
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The information contained in their logs is given in full below :— 





Hour. 


Position. 


Bako- 

MBTEB. 


Wind. 




Vessbi- 


i 


5 




WMlher. 








■S 












1 


s 


























3 


J 


6 
















N.-W. 


Blowine very hard; heavj 
Ma; weather iagci, with 


























Ughtding. 












N..N..E. 


Heavy squaU. 












N. 














N..W. 


Bkmms excesstvelf hard; 


Cufuntw . 


4 .. 






2960 


N..W, 


strong heavy us ; weather 

Wi^inclining to th« west- 

ward. 
Gale increaaiaf; to a hurri- 

Heavysquans, with intermit- 
























N.-E. 


H^v/raL^Vlight b^K. 


Orumbartit 


8 " 








V- 


Modsrate and cloudy. 
Ditto. 




Noon ! 


<7—S3 


69^4 


»9'e9 


E. . 


Strooir wind. High croea sea; 

squalls, with heavy rain. 
Strong winds, with torTiKe 

squalls, lighbiing,aad bravy 












E..N..E. 


( 




























8 „ 








E.-N.-E. 


Ditto. 


inchbor,^ . J 




Z 




'". 


E.-N.-E. 


Hard squalls, wllhheavy rain. 


1 


Noon 


13-3 


68-^4 


3974 


E. by S. 


Strong wind and heavy rftin; 
very threataninK. Much 
lUrhtnloft. 


V 


Sp,m. . 






... 




Strong wind and doudy. 



The chart shows that the centre of the depression was in Lat. isi.or 16* 
N., Long. 674* or 68'E., or very nearly the same position as on the 4tli. The 
Columbus was probably 100 miles to the south-west of this position at noon, at 
which hour it was blowing very hard from north-west. Her log states that at 4 
P.M. the gale increased to a hurricane, and the barometer (corrected) fell to29'6o"'. 
As it is, however, stated that heavy squalls with intervals of calm lasted from 5 
to 6 P.U., it is evident she was not near the centre, and it would appear that the 
estimate of the force of the north-west winds indicated by the use of the word 
" hurricane" is exaggerated. The Inchborva, at a distance of about 1 80 miles to the 
north of the centreatnoon,hadstrongwinds with terrific squalls from eastduring 
the morning. The weather improved slightly after 4 P.M. The Drumbarlie 
was 200 miles to the north-east of the centre of the depression at noon, and ad< 
vancing eastward to Bombay. She had winds varying in force from light breezes 
to strong winds as the day advanced, although she was- increasing her distance 
from the centre of the depression. This was most probably not due to difference 
of the strength of the winds in different quadrants, but to the increasing inten- 
sity of the storm. 

These observations hence show that the depression was intensifying and 
developing into a severe cyclonic storm. It was evidently in the initial stage as 
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: was stationary, and the weather was improviofr in the outer portion of the de- 
iression (and more especially at the west coast stations, including Bombay, 
tatnagiri, and Karwar) whilst the storm itself was concentrating. The weather 
iras hence fine, with light winds along the west coast, and the indications of the 
torn) shown by the observations of the coast stations were even feebler thaa on 
he previous day. The depression, in fact, appeared to be filling up and the 
reatber to be improving, whereas in fact the favourable change in the weather 
ras due to the growth and concentration of the storm. 

Weather was fine over the whole of the north and west of the Arabian Sea, 
is is proved by the remarks in the logs of the Avoca, Othello, Graham, Assyria, 
ind other steamers. 

6th November. — The following table gives 8 A.M. observations of selected 
itations on and near the west coast : — 





Bardmstsb. 


Wind. 


Temperatu 


RB during! 


J 

i 
1 


















Station. 


II 
f 


II 
I 


i 

> 


1 


Mil 


J 

1 


i 
1 

1 

> 


1 
is 


1 

1.- 

■-!■ ' 

1 c 


Weather. 


::ochi-n . 


I9'934 


+ -O03 


+ -OIS 


E. 


p 




B8-2 


+ ra 


75'i 


+ I-C. 


0-17 




WslUnetoo . 


24" 'S3 


-004 


--Dia 


Calm 


' 


33 


70-S 


+ 2-S 


47-0 


-7 7 3 


— 


F>[HS. 


M^qgalora . 


29"93i 


+ ■011 


-■006 


E.-S.-E. 


3 


100 


H6-3 


+9-1 


74'4 


— 0-2 


— 


Se. falling. 


Morcara . 


26-171 


-'006 


? 


S. 


7 


SO 


7HM 


4-2-8 


607 


— rS 4 


— 


Fiiw. 


Calicut . 


29-934 


-'OQl 


-■019 


S.-E. 


6 


i 


86-3 


? 


74'o 


> 


a-08 


SoaBmootii. 


Karwat . 


■901 


+ ■005 


-■013 


s.-w. 


; 


I 


87-8 


+ 2-6 


7S-» 


+ 2-4 


— 


Sea high. 


B^Igaum. 


■938 


+ ■008 


-■036 


S.-S..E. 


7 


5B 


8?-7 


+37 


63-4 


-o-g 


o'a4 


Fine. 


Goa : 


■919 


i 


+ M03 


S.-E. 




i 


88-0 


? 


TS-o 


? S 


— 




RatDOgiri 


•910 


+ ■026 


-■018 


E.-S.-E. 


9 


100 


87-9 


-'■3 


73-9 


+ 2-0 


— 


Fine. 


Bombay . 


v* 


■«--oi7 


-■035 


E.-N.-E. 


9 


90 


88-9 


+ 2-2 


77'o 


+r» 


o'i8 


DUtaat 

ligbtniw. 


Poooa . 


'M7 


—■00a 


-•044 




u 


133 


8s-o 


+ 0-3 


69-4 


+ S-9 


— 


Fiw. 


Sholapur 


■955 


-■004 


-■034 


E.-N.-E. 


12 


150 


8r 


-4-7 


68-0 


+ 3-6 


— 


Do. 


Surat 


•917 


+ ■031 


-■056 


S.-W. 


1 


? 


96- 


+ 6-7 


72-0 


+ 7-9 


— 


Do. 


Male^on 


■956 


-■016 


-044 


N.-E. 


3 


75 


82- 


-1-6 


70-2 


+ 9-7 


— 


Do. 


Bajkot . 


■907 


+ ■027 


-■077 


E. 


S 


lOQ 


94-9 


+ 17 


71-8 


+ 11-2 


— 




Oeesa . 


■947 


+ 011 


-■•MS 


E. 


16 


200 


93' 


+o'S 


70-8 


■1-13-9 


~ 


StroDE Kind, 



The barometer was very steady over India at this time. It fell slightly 
during the previous 24 hours over the whole of India, except in Sindh and Raj> 
putana. Pressure was, as it had been for some days previously, lowest off the 
west coast, hut the depression in the Arabian Sea, judged by the coast observa- 
tions only, appeared to be slowly filling up. The highest temperatures in India 
were recorded on this day at Surat, Rajkot, and Deesa. Rain continued to fall 
in scattered showers in the Peninsula and Orissa. Some light local showers were 
also received in the west coast districts, but weather was generally reported to 
be fine, with feeble winds and lightly clouded skies. 
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The (oIlowiDg gives the ooon observations of the 6th on board vessels in 
the Arabian Sea : — 





Position at 

Noon. 


Barohetsk. 


Wind. 




VUSEL. 


1 


1 


1 


1 


11 


j 


1 


Weathsr, 


Canara . 

Nur Jaha» , 
Patna . 

Lombariy 
Lavada . 

Slam 

Arcadia . 
OthelU . . 
Knight Enanl. 

Colnmiut. 

Graham . 
Apollo . . 

Idar 
Inchborca 

Assyria . 

Hensada . 

Impaator 

Berenice . 
Drumbariin . 


Neur 
9—01 

9-13 
13-09 

iJ-16 

13-34 
IS— 04 

IS— 14 

■S-as 

I5-S4 
ifi-SS 

,8-39 

a 1—09 

'5^54 
iS-53 


4^ 

76—26 

76-09 
74—31 

48-30 

^i6-»i 

55—47 

57— »3 

S6— 4» 
7'— 4' 

Si" 

«-. 

58-9 
55-58 

mbay. 


J9-S6 

30-04 

■% 

■17 

■98 
■98 

■ -75 
3o;i>9 

19-94 
19-73 


29 -as 

\9A 

-9S 
■9S 
-90 

-68 

■91 
-91 

"■79 

■89 
■99 

■94 
■90 


■^-^'5 

--08 

--08 

-■38 

--I3 

—-17 

--15 


s: 

Variable 

N.-N.-W. 
S,-E. 

N.-E. 

E. 

E.-N.-E. 

N.-W. 

W.-5.-W. 

N.-E. 

Northerly 

N. 
VarLable 

N.-W. 
N.-W. 

W, &N. 

N.-E. 

N.-E. 


2t03 


Moderate winds; smoolhsea. 

Light aira. 

Light variable windE and dna 

clear weather. 
Light winds and fine. 
Freah breeze, with cloudy sky i 

moderate west swell. 
MoAtnte wind and fine. 
Light head wind and fine. 
Light wind and Rne weather. 
Light breeze and fine clear 

weather. 
Thick cloudsj moderate gale 

Fine cle^r weathet. 
Moderate breeze and fine 

weather- 
Brisk brecie and fine weather. 
Strong winds and cloudy, with 

heavy rain. 
Cloudy. 

^WMlher''"^* "nd fine 
Gentle brceie and fine clear 
Heavy bU from east-north- 

Light'swell. 

Fine clear weather. 



The chart of the day (Plate XLl) shows that the depression covered the 
same portion of the Arabian Sea as on the previous day and was oval>shaped, 
with its largest diameter running north-east and south-west. The meteorolo^- 
cal information respecting the storm area on this day is very scanty, as most of 
the vessels which were passing through the northern quadrant on the previous 
day had now reached Bombay. There was only one vessel, via., the ship Colum- 
bus, which was in the storm area during the day. She was proceeding in a north- 
easterly direction from the Seychelles to Bombay, and as the depression was 
almost stationary she was advancing across the storm area in the direction of its 
longest diameter. She had the wind from norlh-west in the morning. Her posi> 
tion at noon is not given, but was probably in about Lat. 154°N. and Long. 68* 
E. The wind shifted to west at 7 A.M., to west-south-west at 10 A.M., and to 
south at 8 P.M. It blew a moderate gale with frequent squalls during the greater 
part of the day. 

This information is imperfect, but it appears to show that the storm had not 
developed any further during the previous 24 hours and had remained practically 
stationary in position. Hence the most probable explanation is that the disturb- 
ance was still a cyclonic storm in its initial or incipient stage. The logs of the 
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Lembardy Lavrada, Nur Jakan, and Inckbarva establish that the weather along 
the west coast from Bombay to Cochin was line, with light to moderate breezes. 
The Inchborva, when approaching Bombay in the afternoon, had variable-wind^ 
with occasional heavy rain-showers. Over the north and west of the Arabian Sea 
to the north of Lat. 20° N. and west of Long. 60" E. the weather vaa fine aod clear, 
with light winds and a smooth sea. 

Hence the evidence appears to establish that the disturbance covered a 
smaller area in the Arabian Sea than on the previous day, that it was unchanged 
in character, and had not intensified or developed further. It was hence at ^is 
time a stationary disturbance or a cyclonic storm in the initial stage. The cen- 
tre of the depression was, as on the 4th and 5th, in Lat. 15! or 16° N. and Long. 
68 or eSi" E. 

November yih. — The following gives 8 A.M. observations at stations 00 and 
near the west coast : — 





Bakometbr. 


W[ND. 


TSMPHRATUBE DUBINC 


g 

1 
£ 

1 


1 

1 

i 




Station. 




l| 




1 


1 


1 
s 


% 
i- 


s 


i 

h 

1 


Weatfa«r. 


Coclua . 
Wdliivtoo . 
M«iM!.Ia» . 
Meraui , 

Calicut . . 
Karwar .' 

Belgaum. . 

Goa. . . 

Bcmbay . . 

Poona . 

Shokpar 
Surat . . 

Sajkot . . 
Deeaa . . 


39-930 
29-935 

36-179 
29-919 

, -SKil 
■917 
■921 
-910 
•926 

■939 
■94" 
-936 
■976 
-931 
■995 


—■004 

+ ■008 
+ -004 
+•007 
— -005 

+ •018 

— -ooS 

+ ■019 
+ -020 
+ ■024 
+ -OJB 


— -006 

■ 

--024 
—■006 

-■037 

+ -D07 

-■052 

—■062 

—■047 
-■046 

-■OM 
—•OS* 

-■033 


S -S.-E. 

Calm. 

B. 

S. 

E.-N.-E. 

S.-E. 
S.-S.-E. 

E. 
E.-S.-E. 
E,-S..E. 

Calm. 
E.-S.-E. 
S.-W. 
N.-N..E. 

E. 
E.-N.-E. 


6 


33 
133 

50 
i 
i 

JS 

125 

? 

140 


86-8 

85-8 
B7-8 
83-2 

86-0 
89-9 
88-9 

35-2 
94-2 
86'9 
94-4 
94-3 


+ 4-6 

+ 1-9 

+ 0-3 
+ a'6 

+ 19 

+ 3-3 
+ i"7 

+ 2-S 

>2-5 


74-7 
74'9 

"■' 

73'S 
733 
64-4 

7S-0 
7»'9 
75-0 

68;9 

68'5 
73-0 
72-1 
71a 

ei-8 


— o-B 
+ 0-3 
— i-a 

? 

+ 2-1 

+ 1-7 

? 

+2-3 

+ 1-2 

+6-5 
+ 5-1 
+ 7-4 

+ 3-0 


5 

S 

4 

7 
6 

8 

3 


0-04 

»-48 
014 

033 
<.'76 


ShQMiy. 

Scahieh. 

Distant 

%hlni»g. 

Sea high. 
Distant 

lightDilg. 

Hne. 
Do. 

Fias. 



The barometer was very steady over the whole of India at this time. The 
changes of the preceding 24 hours were everywhere- very small in amount and 
of no importance. The barometer continued to rise in Sind and the observations 
of the west coast stations appeared to indicate that the depression, which had 
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been iti existence in the Arabian Sea during the previous four days had either 
filled up or passed away westwards. Weather was fine with light winds in 
Northern and Central India. Some light local showers continued to be received 
in Southern India and the west coast districts, but the amounts were now very 
small. The following table contains the noon observations of the 7th taken on 
board vessels in the Arabian Sea : — 





Position at 
Noon. 


Barometer. 


Wind. 




Vbssbl. 


• 

1 

1 

3 


• 


• 


. 


Approximate va- 
riation from 
normal. 


• 

Direction. 


1 


Weather. 


Ta^ . • 


c / 

4— 4 


/ 
66—36 


31-32 


29-94 


• •• 


... 


•*• 


Light breeze and fine. 


Canara • 


7—26 


79—26 


29*96 


-90 


—'01 


S.-W. 


»•• 


Clear weather. 


Nur Jakan 


Tutioonn. 


... 


.•• 


•*• 


N.-W. 


1 


Light airs and fine. 


Lawada • 


10— II 


75—45 


•93 


•93 


+ *oi 


S.-E. 


I to 2 


Fine weather. 


Lombardy 


12-55 


74—37 


•52 


•90 


—-02 


E.-S.-E. 


2 to 3 


Light wind and fine.. 


Siam • 


14— 2 


5a— 


30*10 


•90 


-•13 


Calm 


*.. 


Fine weather. 


Knight Errant . 


14 — 10 


5—25 


• • t 


••• 


• •• 


Variable 


..• 


Light airs and fine. 


Hengada 


14—18 


50—24 


29-94 


•89 


— 14 


Calm 


... 


Ditto. 


Columbus 


15—39 


68—28 


29-40 


•78 


—•18 


o.-o*~il<. 


3 


Heavy sea. 


Apollo . • 


15—54 


56—41 


... 


•*. 


• •• 


N. 


I to 2 


Fine weather. 


Othello . 


15—55 


50—52 


30*12 


•89 


-•16 


N.-N.-E, 


3 


Ditto. 


Graham • • 


16— 6 


62—52 


29-86 


'79 


-•23 


N. 


3 


Cloudy,weather ; confused sea. 


Idar • 


17—31 


66— 2 


•65 


•78 


— *26 


N.-N-.E. 


• •• 


Fresh gale. 


Busheer • . 


NearGoa 


••• 


... 


• •• 


• • • 


• •• 


Moderate breeze and fine. 


Purulia • 


Near Kurra- 
chee. 


•96 


•94 


—•18 


S. 


• •• 


Fine clear weather. 


Assyria- • 


Abbas Bon- 
der. 


3o'o4' 


•99 


• •• 


N.-W. 

• 


• •• 


Ditto. 


Berenice • 


15— 5 « 


60 — 19 


... 


••* 


• •• 


N.-N.-E. 


3 




Imperator 


17 — c 


63—34 


2975 


•79? 


-•24 


N.-E. 


3 


Agitated sea. 


Arabia • 


Kurrachec 


30' 10 


•94 


!"-l8 


W. 


.*• 


Moderate breeze. 



The chart of the day and the observations show that the weather conditions 
were unchanged in .the north and west of the Arabian Sea, where weather was 
fine and clear with very light winds. Large and important changes had on the 
other hand occurred in the eastern half of the Arabian Sea. The depression in 
that area extended further to the westward, and was as on the two previous 
days oval-shaped, but the largest diameter ran east and west. The winds 
n the storm or depression area were cyclonic in direction, and* the centre of 
the circulation at noon was in about Lat. 16° N. and Long. 6j^^E. The centre 
of the depression had hence apparently moved a little distance westwards during 
the previous 24 hours. Whether this was due to motion of an actual centre or to 
extension of the storm area to the west and north which accompanied the develop- 
ment of the disturbance and incipient cyclone into a small but intense cyclonic 
storm, cannot be ascertained from the observations. The latter, however, appears 



Bay of Bengal and Arabian Sea Cyclone Memoirs. 



to be more probable, 
following gives all the 


Three vessels were in th 
meteorological informa 


e storm area during the day. Th* 
ion contained in their I<^8:— 






Hour. 


Position at 


Bahom<tbr 


Wind. 




VB98BL. 


4 


J 

4 

! 


1 


j 


1 


1 


Wither. 
















N..N.-E. 




Modentopk. 






5 ,, - 


... 


... 




... 


... 


... 


Veryll«>d«|uall.. 


tia. 


. 


S „ . 
Noon 


"7-3" 


66- a 


W6S 


29-78 


N..N..E. 


... 


Pre«b gale wtth *er* m- 

(a«d.odliwb«^' 
Freihsalo. 






4 P.-. 


... 




■«s 


■58 


N..E.b, 


... 


Hard gate with T«7 d»- 






Mid. . 


... 


... 


'y 


•« 


... 


... 




OAumim* . 




Noon . 
4tM. . 


15—39 


68-38 


•40 


•78 


S.-S-E. 
S.-S.-E. 
S.-E. 


... 


rnab breeu; Tery ii^ 
Strong bnuc u>d btn^ 




, 


4 A.M. . 




... 


■90 


•8j 


N. 


Frash 


Fruhwiiid. 


Graham . 


.} 


Aoon . 


ifr-6 


6J-Sa 


•86 


■79 


N. 


... 


CODhBedxs. 






8 P.II. . 




~ 


■90 


•83 


N. 


... 


Clear, hiefaCMtorijM. 



The /dar was to the north-north-west of the storm centre in the morning ' 
and advancing eastwards to Bombay. She had stormy weather throughoat the 
day. Her barometer Cell rapidly in the afternoon and at midnight stood at 29*43' 
(corrected). At that time she had a hard gale with hard squalls and a dangerous 
sea. This targe fall of the barometer not only showed that the depression was 
intensifying, but also that it was now beginning to move northwards. The wind 
slowly veered from north-north-east to north-east by north, probably in part due 
to the easterly motion of the vessel across the cyclonic storm area. Her position 
at midnight was approximately in Lat. i8i° N. and Long. 661" or 67^* E. The 
centre of the storm was at that hour probably about 20 or 30 miles south, or ia Lat. 
17}" N. and Long. 67° or 67^° E. The Columbus, 150 miles to the south-east 
of the centre at noon, had fresh south-south-east winds, and the Graham, 300 
miles to the west-north-west, had fresh to strong northerly winds with a high 
confused easterly sea. 

The Lombardy, Lawada, Canara, and Busheer had fine clear weather with- 
light breezes during the day off the Malabar and Konkan coasts. Winds were 
also light and weather fine over the whole of the west and north-west of the 
Arabian Sea. 
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November 8th, — The following gives 8 A.M. observations at selected sta- 





BARaHBTBR. 


W'"". |'^p"bv,o''Js''24 HOU^r 


i 


i- 






1 


SI 






^.fs. 






e 




Station. 




"8. 


it 
f 


J 




E 
1 

% 

S 


:> 


j 


> 


U 


J 


Weather. 


Ratnagiri 








E.-S.-E. 


R 


», 


8S-4 










n'nfi 


Rne. 












Calm 


f 














Do. 






























Bombay 


•got 




- 


059 






go 


85-9 




77-0 


+ z'5 




o-lO 


Distant 
Iightniti2. 




•968 


+ ■008 




ofiT 


E. 











7''7 






_ 


Akola , 










N.-E. 








+ 0-7 










Do. 






















fil-fi 






































Fine. 


































































-■016 










l!i 


X'1'4 
























N..N.-E. 


















Dust hue. 


























h 








^3'943 


—015 


-'" 






... 


yl'u 


+0-3 


W)'9 


+■(■5 


6 


" 


Strong wind. 



The pressure changes of the preceding 24 hours in the Indian land area 
were everywhere small in amount and left the pressure distribution over India 
practically unchanged. The barometer was beginning to fall in Guzerat in 
front of the advancing storm, but the fall was as yet verj' small. Pressure was 
still below the normal in North-Western and Western India, indicating that the 
depression in the Arabian Sea had not yet filled up. The deficiency was slightly 
greater in Cutch and Kattiawar than elsewhere. The variations from the nor- 
mal were however too small to indicate, except as a slight probability, that a 
cyclone storm was in existence off the Kattiawar coast and approaching it. 

Winds continued to blow from east (the normal direction in November) at 
Bhiij and Rajkot, but were strengthening and were already double of their ttiean 
November force. Skies were more or less clouded in all districts except 
Upper India, and. light local showers continued to be received in the coast dis- 
trict from False Point to Bombay. Weather was reported to be fine along the 
whole of the west coast, and the only indications afforded by the coast observa- 
tions of the approach of a storm to the Kattiawar coast were — 

/jA— The persistent depression off the west coast as indicated by the con- 
tinued deficiency of pressure at the coast stations. Although the 
observations showed the existence of a depression off the Kattia- 
war coast, they gave no indication of the character or intensity of 
the approaching storm. 
and.— The greater deficiency of pressure at Bhuj, Rajkot, Surat, and Deesa 
than at other stations in North-Western India. This line, or trough 
of deficient pressure, coincided approximately with the line of 
' advances of the storm on the 9th. 
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The 4 P.M 


observations at the 


same stations are given in the following 


table :— 














Baroheter. 


Wind. 


i 






^. 


fil 


s 




S 


Hi 

11 




Station. 


1= 


si 


ii 

2 


1 . 

i 


I 


e 








+ ■037 


+■008 


s.-w. 




an 


3 












*.4 










w.-s.-w. 




















+ 








S.-E. 










Bombay . 








a37 












'3 












































Sri 






































N.-N..E. 


I 


































Eiajkot . 


















E-N-E. 




J60 


































neemuch 








OiH 










E.-N.-E. 




























E.-S.-E. 










Mount Abo 




























Bhuj .... 


39-813 


—■05s 


-■089 













The barometric observations show that the Kattiawar coast was, at 4 P. H., 
outside the storm area. Pressure was below the normal at Rajkot, Bhuj, Snrat, 
and Decsa by almost exactly the same amounts as at 8 A.M., and hence afforded 
no. more certain indication of the approach of a severe cyclonic storm than tbe 
8 AM. observations did. Skies had, however, clouded over and were now over- 
cast and winds were increasing steadily in force. From the brief accounts crfthe 
storm, as experienced at the Kattiawar ports, it appears that the weather was 
very fine in the morning, and that it was not until about 4 P.M. that it changed 
and became threatening. Hence at 4 p.m. the indications of the approaching 
storm were slight and doubtful, and practically identical with those afforded by 
the 8 A.M. observations. 

The following gives the noon observations of the 8th taken on board 
ships in the Arabian Sea : — 





POSITCON AT 

Noon. 


Baboheteb. 


WlBD. 




Vbssbl. 


2 


1 


1 

5 


& 


.|1 


j 


i 


Weather. 


L(a>ada 


7-3' 


77— A3 








S.-W. 




Lieht breczs. Smooth ssa. 




















^oUo . 
















Ditto ditto. 












N,-N.-E. 






Lomhardy . 


i6~^6 






■90 




S.-S.-E. 




Lieht nind axiA cloudy. 




















Othello 


16—38 


63-3 


30-18 


■S3 


-■31 


N.-W. 




Light wind J overcast. Heavy 


Graham 


16-44 


65-53 


33'90 


■S3 


-.9 


N.-W. 




Ditto ditto. 
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Position at 


Baroueter. 


WIND. 




Vessel. 


1 

1 


1 
1 

-1 


1 


1 
6 


|| 


15 


J 


Weather. 


Loodiaxa . 


17-iS 


7^-5* 


ag'gs 


ag'ga 




S.-S.-E. 




Overcast : sfaowsry. 






































Jdar . 


18-1 


















ia-9 










S,-E. 


















Variable 






H.BoUk™ . 
















Pachumba . 


Qulf of Cambay 








S.-W. by 




Ught wind with passing 


Purulia 


21—49 69-11 


■Mb 


■86 


-20 


E,-S.-E. 


... 


Moderate breeie and cloudy ; 
lone southerly swell. 




Off Ratnagin 






+ ■01 








1 















The weather chart of the day (Plate XLIII) shows that the depression had 
advanced northwards. It had intensified during the previous night and was now 
a small but severe cyclonic storm. The centre at 8 A.M. was probably in Lat 
* 17!° N. and Long. 684° ^- '^ '^ ^^^ possible to fix its position exactly, as the 
position of the only vessel which was near the centre during the day was not 
entered in the log and was probably not observed during the day. 

The following gives the whole of the information in the logs of the vessels 
which were in, or passed through the storm area, during the day :— 







POSITION. 


Baromster. 


WlHD. 






:S 


s 














Hour. 














Weather. 






1 


.3 


1 


;s 





i 




' 


8 ',', 


V 




)9'S8 


"Z 


N..W. 

N.-W. 
N. W. 


... 


Moderate wind and high 

head sea. 
Weather unchanged. 
Light wind with rain at 


Graham . 


Noon 


16-44 


65-53 


■90 


■»3 


W. 


:;; 


Ught wind; high head sea. 
Ljght wicd and overcast; 
heavy sea. 


















Ditto ditto. 










■90 


■B3 


w. 




Light wind; rising north 




Mid. 


... 


... 


■92 


■85 


w. 




Light WBStarly airs; high 




,A.I>. 




... 


... 


... 


N.-E 
N.-N.-W. 


I 


Heavy sea from east-north- 


Impertlor 


Noon 


.,-4. 


66-39 


■6, 


.., 


... 




east and BOith- north- 
west. 



846 
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Position. 


BAROUBTCtl 


Wind. 






4 


i 












Visrat. 


Hour. 












Weathar. 






1 


1 
1 


1 


X 


1 


i 








J 


J 


■^ 


Q 


£ 






:':,"• 


::: 


° ' 


::: 


::: 


N.-N.-E. 


::: 


Hard gate, evidenUj 
cyclonic i «aa Tory.coo- 
fuaed: squatls iacieu- 
ine in forcBj weatbn 


































^ki clouds very low. 




4 .. 


::: 




"■■•A 


»9-38 
■4' 


'.'.'. 


;;; 


Weathar Bame. 

Vei7 hard aqualU aod Ki 




10-30,, 


... 








„ 


... 


fallen. 




Noon 


IS— 1 


68-41 


•it 


■39 






CycloDic tcale. 


Ida* . .' 












N.-W. 






















4 .. 








... 


W.-N.-W. 




Btiady. 
Sea and wind decreaaw 




6 ,. 






























fast, but bard sqoalli it 


















irlervaU. 




8 « 


... 




•40 


■S3 


... 


... 


Brisk squally braei^ ikj 
overcaat. 




10 „ 


... 


... 




... 


S..W. 


... 


Wind ihiFtioc to aoutb- 
east with ligUning to 




Mid. 




... 


... 




... 


... 


Fr«h breeie; iky orer- 
cait. 




S » 


... 


... 


... 


~ 


S.-E. 


... 


Cloudy WMther, heavj 
St^^brnoewitki^D. 




NOOQ 


"8^ 


70-43 


•44 


■Si 


'i'. 


■" 


Samewealhcr. 
Frsshbreae. 




Mid.' 




... 


... 


... 






w__«^. ^ 



The only vessel which passed through the storm on this day was the S. S, 
Idar. She was proceeding to Bombay and was in the north-west quadrant io 
the rooming and not more than 30 or 40 miles from the centre. Her log states 
that it was blowing a hard gale at midnight, and that the clouds were very 
dense and low and the sea confused and high. The storm advanced slowly 
northwards to the east of the vessel and the wind shifted slowly from north- 
north-east through north to north-west during the morning, and was blowing 
from north-west at 2 P.M. The barometer during this period remained at Dearly 
the same height, varying between 29-38* and zg-^i". If allowance be made for 
the daily oscillation, the barometer fell slightly from 4 A.M. until noon and after 
that hour commenced to rise. The Idar was hence involved for nearly 12 hoars 
in the inner storm area and had very hard squalls and a cyclonic gale during 
nearly the whole of that period. During the afternoon, as the storm advanced 
northwards and the vessel advanced eastwards on her course,, the weather im- 
proved rapidly and wind backed through west to south-west. At midnight it 
was blowing a fresh breeze with overcast skies. 

I'he Columbus was about 150 miles east of the Idar, near the Bombay coast 1 
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She had fresh to strong southerly breezes with rain throughout th& day, and 
was hence quite in the outskirts of the storm. 

The Imperator was at a somewhat less distance to the west of the centre, and 
experienced a heavy sea and moderate north-east winds (force 4) at midnight 
and light north-north-west winds (force 2) at 7 A.M. She was hence outside- 
the storm area. 

The Graham was about 200 liiiles to the west-south-west of the storm 
centre and had light winds throughout the whole day, although steering for Bom- 
bay. The only indication of the distant storm was the heavy northerly swell 
and sea. which she encountered during the day. 

These observations hence indicate clearly that although the storm was ono 
of very considerable intensity and (probably) accompanied with hurricane winds 
near the centre, it was of comparatively small extent, so that at distances of lOO 
to 150 miles to the east and west of the centre, the winds were only of force 4. 
" gth November. -~-The following give the 8 A.M. observations at selected 
stations in West and North-West India : — 
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+ 3-0 

+6-4 

+ 1-0 
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Pressure had increased slightly during the previous 34 hours over the whole 
of India except in Sindh, Kattiawar, and Guierat, where the barometer was falling 
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briskly. The land observations indicated that the low-pressure area and cyclonic 
storm in the Arabian Sea was in the iinmediate neighbourhood of the Kattiawar 
coast. 

The following table gives the whole of the information in the 1<^ of vei< 
eels which were near the Kattiawar coast on the morning of the gth : — 
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■78 
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squalls. 
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■74 
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■74 
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S.-S.-E. 

S. by W. 


... 
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high cross sea. 




"n™i 
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aw^" 


■;6 


■76 
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PachuTHba . 


1 P.M. 

MiJ. 


::; 


::: 


74 


•74 


S.-S..W. 

s.-w. 
s.-w. 

S.-W, by 
W. ^ 

W. by N. 

N..W. 

•w. 

N..W. 


::: 


itrong gajej high crosssca. 

Strong moderating gakt 
and high cross sea. 

F>e^ »i..d with sharp 

squalls; sea moderatinu. 
Moderate sea. 



Of these four vessels, the Packumba was nearest to the storm ctf'ntre during 
the early morning. She was proceeding to Kurrachee and was a few miles to 
the south-east of Verawal at 8 A.M. She was probably not more than 10 or 15 
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miles to the east of the storm-centre at that hour wKen she experienced a strong 
gale with heavy squalls. She continued to advance in a north-west direction at 
a rate of 10 knots, and at 9-20 A.M., when evidently very near to the centre, 
had squalls of cyclonic force from the south and a high and increasing cross sea. 
Although she was now not more than a few miles to the east or south-east of the 
centre, her barometer was almost stationary during this interval, and hence shows 
that the barometric dep]::essioo at the centre was probably not very large in? 
amount and also that the storm was of very small extent. 

The Hampstead was also proceeding from Bombay to Kurrachee and pass- 
ed round the storni area in the. southern quadrant and was in about Lat. 20^ N. 
and Long. 71^ E. at 8 A.M., or 70 or 80 miles to the south-east of the centre. 
She had strong winds from the south during the morning and fresh breezes and 
a moderate sea in the afternoon. 

The Purulia passed Verawal shortly before midnight and steamed at the 
rate of 8 knots to the south-east during the morning. She had a moderate to 
fresh gale with frequent heavy rain-squalls. Hence, although she was less than 
80 miles from the centre from midnight until 8 A.M., her barometer gave very 
little indication of the existence and character of the stornu 

The Calder yi^& proceeding from Bombay to Kurrachee and crossed the 
south-west quadrant of the storm. She was probably about 40 or 50 miles south 
of the centre at 8 A.M., at which time she experienced a moderate gale with heavy 
squalls and a high confused sea. The observations of this vessel hence strongly 
confirm the inferences made from those taken on board the Purulia, and prove 
that the storm was of small extent and that the winds were not violent at a dis- 
tance of 50 miles from the centre. 

The extracts from the logs of these four vessels hence show fully the char- 
acter of the storm at this time. They establish conclusively that it was of small 
extent and probably of moderate intensity. At distances of 40 miles from the 
centre, the wind blew a moderate gale, and the vessels named above passed 
through the storm without loss pr damage of any kind. 

The coasting steamer Vaiturna passed Mangrol about 9 p.m., when the 
storm centre was at least 80 or 100 miles to the south, and was then steaming 
direct for Bombay. What happened to her afterwards can only be inferred, as 
she disappeared and left not a single trace to show her fate. Apparently she 
was overwhelmed during the night by the heavy sea when crossing the Gulf of 
Cambay and sank suddenly with all on board. 

The evidence given before the Court of Inquiry on the loss of the Vaiturna 
as to the weather on the Kattiawar coast is very conflicting. 

The native agent at Porebandar of the line to which the coasting steamer 
Vaiturna belonged, describes the weather at that port on the 8th and gth as fol- 
lows : "The storm commenced about 4 P.M. of the 8th. It increased very 
much that night and blew very hard. The wind blew from a little south of east 
at night. At about 8 or 8-30 A.M. on the 9th, the wind changed its direction 
and began to blow from the north.*' 

The native agent at Mangrol, a small port nearly midway between Porebandac 
and Verawal, stated that the stiprni there begin at 4 P.M. of the 8th. The wind 
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^as from the 'joest at that hour and increased in force as the night advanced. 
■ The wind changed to south at 1 a.m. of the gth and blew very hard. Before 
that hour it was not blowing very hard. The gale was at its worst at i A.M, 
and it continued to blow from the south until 10 or 11 A.M. 

The account of the agent at Porebandar fits in and harmonises with the ob< 
servations furnished by the vessels off the Kiittiawar coast, and shows that the 
storm crossed the coast east of Porebandar about 8-30 A.M. Some of the 
statements of the agent nt Mangrol are evidently erroneous. It is impossiUe 
the wind coutd have been at west during the night when the storm was ap- 
proaching. Probably, however, he made a mistake into which observers occa- 
sionally fall, vtB., that of stating the wind direction as that to which the air is 
going instead of that from which it is advancing. If this be correct, the actual 
change of wind would be from east to north at that station, and would hence es- 
tablish that'the storm centre also passed to the east of Mangrol. This wonld also 
explain the fact that the northerly winds did not increase much in strength 
during the early morning, and the other facts stated by the agent. 

It would hence appear from a consideration of the whole data that the storm 
centre passed across the Kattiawar coast between Mangrol and Verawal, and' 
probably nearly midway between them or at about 3o miles from either port 
at about 8 or 8-30 a.m. on the gth. It advanced during the day through the 
centre of Kattiawar, giving a severe gale of wind and heavy rain to the greater 
part of that area, and more especially in those districts near the track of the 
centre. It has, however, not been possible to obtain exact data of the stOrm at 
this period. 

The following table gives the noon observations taken on board ships in the 
Arabian Sea on the rjth :— 
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N. 
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s. 

S.-E. 

s. 

S. byW. 

S.-E. 
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Gale moderating. 
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fused sea and heavy squalls. 

Strong wind and heavy sea. 

Squallsof cyclonic force. 

Fine dear weather. 
Fine weathFC. 



These observations show that at noon fine clear weather with light to mo- 
derate winds obtained over the whole ot the Arabian Sea, except the imme. 
diale neighbourhood ot the Kattiawar coast, where a south to south-east gale was 
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blowing. The Pachumba off the West Katliawar Coast reported squalls of 
cyclonic force at that hour. 

The small extent of the storm is shown clearly by the fact that the Idar 
had already passed into smooth water as she approached the Bombay coast 
daring the morning. 

The 4 P.M. observations taken at stations in and near the storm area are 
given in the following table : — 
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These observations indicate that the centre at 4 P.M. was between Rajkot 
and Bhiij and near Rajkot. The depression was much smaller in amount than at 
8 A.M. Strong south-west winds blew across the Kattiawar coast and brought 
up very heavy rain during the day. Skies were beginning to clear at Rajkot ar.d 
probably over the western half of Kattiawar. Cloud had extended rapidly east- 
VV'ards, and skies were now overcast over nearly the whole of Rajputana and 
Central India, and weather unsettled, with strong easterly winds. 

November roth. — The following gives the 8 A.M. observations in Western 
and North-Western India :'^ 
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The chart of the day, Plate XLV, shows that the depression had advanced 
during the previous 34 hours in a north-east by east direction across Kattia- 
war. The centre at S A.M. was in Lat. 23!" N. and Long. 7ii*E. It had hence 
crossed the Girnar group of hills, the highest points of which are about 3.500 
feet in elevation. The resistance offered by these hills to the rotatory air motion 
had already diminished the strength of the winds very greatly and the depression 
was rapidly filling up. 

The -observations given above indicate that the barometer at the centre was 
probably not lower than 29'8o'', and that the depression below the normal did not 
exceed two-tenths of an inch. The barometer was rising rapidly in Cutch and 
Kattiawar, but was falling briskly in West Rajputana and Central India. The 
depression was greatest at Deesa and Mount Abu, towards which the centre was 
advancing. The cyclonic circulation of the storm still extended over the whole 
of North-Western India {i.e., over Central India Rajputana, Sindh, Cutch, and 
KattiawarJ, and the adjacent sea area. Light to moderate rain had fallen in Cutcb> 
Kattiawar, and South-West Rajputana, and had caused a very rapid reduction 
of the day temperature, greatest at Rajlcot (15"), Deesa (10°), and Ajmere (8"). 
The position and character of the storm at 4 P.M. are indicated by the follow- 
ing observations taken at that hnur- — 







B.KO«ETER, 


Wind. 


f 

i 


• 


Station. 






8 . 

11. 


1 


> 


■ill 

a. 


Weatlwr. 


Rombay . 

M.lcgaon 
Ako1> . 
Indore . 
Sural 
Raikot . 

Kurrachee 




■7«6 
Si 


+ 0i8 
—■005 
-■ojS 

+ 031 

7:i 


+ ■0.7 
—■055 

--■■Si 

-OJJ 

—yn 


W.-N..W 
W.-S.-W 
N.-N.-W, 
S -S..-W. 

S.-Vl'. 
:4.-N.-VV. 

S.-E. 
E.-S,-E. 
W.-S..W. 


9 


70 

200 
'80 

SO 

;;; 


'! 


Etranf wind. 



Bay of Bengal and Arabian Sea Cyclone Memoirs. 





BaromeTBR. 


Wind. 


1 




Station. 


li 


li 






I 


Bl 


Weather. 




41 


1 ^ 


> 


'q 


f 




1 




Mount Abu 






—■099 


N..E. 








OvercasE and showery. 




















Hyder^d . '. 


















'Sii 
















Ajmere . . . 


■m> 


-053 


—■094 




9 




' 





These (Nervations show that the storm centre had not crossed the Mount - 
Abu range of hills, which form an outlying portion of the Aravallis. They attain 
to an elevation of about 4,500 feet, and served apparently as a perfect barrier to 
the advance of the storin in the easterly direction. 

The storm area was included between the stations of BhiSj, Rajkot, and 
Deesa. The changes of wind since 8 a.m. at these stations {at Bhiij from north 
to north-north-east, at Rajkot from west-south-west to north-north-west, and at 
Deesa from east-south-east to south-east) indicated that the storm was march- 
ing in a more northerly direction than on the previous day. It had hence pro- 
bably been deflected on. approaching the Mount Abu hills and was now marching 
slowly northwards and filling up. The cyclonic circulation was also much 
feebler and less regular than on the gth, and was evidently breaking up. 

Skies were overcast, or heavily clouded in Kattiawar, Cutch, Rajputana, 
North Bombay, and Central India, but were clear in Sindh. Light to moderate 
rain continued to fall in Guzerat, South-West Rajputana, and the western districts 
of Centrial India. 

The 8 A.M. observations taken on board vessels in the Arabian Sea are given 
in the following table. They call for no remark) as they show that weather was 
fine, winds light, and sea smooth over the whole of the north-east and east of - 
the Arabian Sea. 
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30-11 
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N.-N.-E. 
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CaldiT . 


11-32 


67^44 
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■91 
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N..W. 




Decreasing wind; weatherim- 
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ComiUa . 


23— 4t 
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67—34 
69-13 
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'— -3- 
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Lfght bm^e and fine clear 
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Cutch M^nd*L 
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N. 
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November lith. — The follcwing gives 8 A.M. observations at stations ia 
North-West India:— 
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Mj-de.abad . 


29 


99" 
9;o 
973 
983 

SI 

013 

Si 

915 

906 


■«--ol9 

+ -M3 
+ ;m3 

+ •"49 

r-s; 

-■031 
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Calm, 
E..N.-E. 

W. 
N.-N.-E. 

N.-N.-W. 

cL. 

S,-W. 

s.-w, 
w. 

N..N.-W. 
N.-W. 
N-W. 
S.W. 
S.-W. 


s 

5 

i 


1.7 86 
60 IBs 
■>5 89 
167 1 91 

113 91 

100 91 

S,\% 

400 ,79 




4 

6 

S 

9 

5 


— D|9 

+ 4-4 

ri 

+ 3-3 
—12-7 

+ ?8 

+ 1-3 

- 7-3 


669 

67-3 
«95 

637 

73-8 


+ 3;o 
+ frj 

+ 9-S 

:s 

+ 3|9 

+ 8-5 

+ 133 

+ 1-8 
+ 4"4 


5 

; 
7 


O'ZO 


Fine. 
Do. 
Do. 

Do. 
Do. 

Showery. 

Clear. 

Distant light. 
«ng. 



Pressure had increased in Guzerat, Sind, Khandcish, and West Rajputana— 
briskly at Deesa, and moderately elsewhere. The depression had continued to 
"fill up and was now very shallow. It overlay West Rajputanaand Sindh. The 
. cyclonic circulation had broken up, and winds were light and irregular over the 
whole of North- Western India. Skies were clear in Sindh, Cutch, and Kattiawar 
and were lightly clouded in Rajputana and Central India. Some local showers 
ol little importance had been received in Rajputana and Central India during 
the previous 24 hours. 

The following 8 A.M. and 4 P.M. observations taken on board vessels in 
the Arabian Sea are given to. show that fine weather, moderate breeies, and a 
smooth sea now obtained over the north-east and east of the Arabian Sea north 
of Lat. i8°N, r— 





Position. 


Barometer. 


Wind. 


• 


Vessel. 


Lat., 

North. 


Lohg., 

East. 


Ac. 

tuai. 


Cor- 
rected 


Hill 


Direction. 


8 


We«tlHir. 


J««, .) 




68— 40 






-., 


n.-e. 




Moderate wind and fine. 














w. 




Moderate breeie and fair ; n* 


















Pachumha \ 


At Kurrachee 








W.-N.-W. 






















Comilli. .\ 


Off Cutch 








N.-Wf. 






Loodhiona I 










-S. 




Light breei. and fine, 




M—12 63—19 


-9, 


■93 


-'" 


w. 


4 


Moderate breeie, with fail 


Siam . .) 


17—57 70-T5 


3010; -90 


-■-". 


N -N.-E. 


■• 


Modcral..- breeie and fine. 



The depression filled up completely on the afternoon of this day, and fine 
clear weather again set in over North-Western India and Upper India on the I2th, 
The general disturbance, of whicTi the two cyclonic storms in the Bay of Bengal 
and the Artbian Sea formed the most prominent features, hence lasted from the 
26th and ?7th October to the nth of NovembefiOr upwards of a fortnight. 
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CHAPTER IV. 

• Concluding Remarks. 

The present chapter deals with the more prominent and important pHen>» 
tnena of the three cyclones which have been, described in the preceding pages. 

The facts have been stated so far as possible without reference to any par- 
ticular theory of cyclone generation and motion. In the case of the second and 
third storms, the knowledge of which depends chiefly upon the information sup- 
plied by vessels traversing the Bay of Bengal and Arabian Sea at the time, 
every effort has been used to i^tilize their observations as fully as possible. A 
portion of the information is doubtful and conflicting, and it was consequently 
necessary to discriminate between what was almost certainly correct, and what 
was doubtful or almost certainly wrong. 

It is, however, much to be regretted that in the majority of these vessels the 
observations were not only scanty but affected by errors which it is hardly possi- 
ble to eliminate. This is the more to be regretted as the absence of full .and 
accurate information retards very considerably advance in our -theoretical know- 
ledge of these storms and the practical application of this knowledge for the 
benefit of sailors. Full and reliable information and observations respecting 
three or four storms in the Bay of Bengal and Arabian Sea would probably do 
far more to place on a certain basis our knowledge of the character of the air 
motion that constitutes a cyclonic storm, than the imperfect data which are at 
present available to meteorologists in the discussion of these storms. 

L— Discussion of the more' important features of the first Storm. 

Origin-of the first Storm. — The data given in the preceding pages estab-t 
lish almost conclusively that the storm crossed Tenasserim, and hence probably 
advanced from the Gulf of Siam across the Malayan Peninsula.' It is the first 
cyclonic storm of the Bay of Bengal on record which did not originate in that 
area but passed into it from another sea area. 

Track of the Storm. — The following table gives the position of the storm cen- 
tre and its average rate of motion at different periods during the existence of the 
storm :— • 



• 


Hour. 


Position of cENtRS. 


Distance 

passed 

over in 

previous 

interval. 




• 

IDate. 


■ 


Latitude, 
North. 


Longi- 
tude, East. 


Rate of motion in 

miles per hour during 

previous interval. 


13th 
»• • • 


• * 

A« M* • 

• 

« 


Probably east of 
Tavoy in Siam. 

South-east of 
Moulmein.. 


Tenasser 
15^30'^ 


im Hills 




• 



i \ 
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■ 


Hoar. 


Position or centre. 


Distance 

passed 

over In 

prevlou s 

interval. 


• 


Date. 




Latitude, 
.North. 


Longitude, 
east. 


Rate of motion In 

milet per bonr durhi^*; 

prevlouB interval. 


i6th 
» • • 

17th 
i8th 

19th 

>» « 
00th 


» • 


8 A.M. 

4 P.M. . 
8 A.M. 

Noon 

3 A.M. . 

8a.m. 

4 P.M. 

8 a.m. • 

4 P.M. 

8 a.m. 

4 P.M. 

8 A.M. 

4 P.M. 
8 A.M. 


Between Diamond 
Island and Bas- 
sein. 

■ • • 

••• 

*• • 

False Point . 

20 miles west of 

Cuttack. 
Near Sambalpur • 
East of Nagpur . 
North-west of 
Nagpur. 
••. 
North of Pachmar- 

hi. 
Jhansi • 
Agra 
Meerut • • 

• 


/ 

16 30 

17 15 

18 40 

19 

20 20 

20 35 

21 10' 
21 25 

21 25 

22 

23 20 

25 25 

26 40 . 

29 30 


/ 

94 40 

93 15 
90 15 
8935 
8647* 
8545 

8345 
80 

79 

78 30 
78 25 

78 15 
77 50 
77 30 


270? 

no 
210 

55 
205 

73 

130 

235 

65 

52 
88 

150 
120 

160 


17? miles. 

14 miles nearly. 

13 » 

14: ^ nearly. 

I3i »» 

15 ** 

16J „ 

15 M nearly. 

8 ,. 

3i n 
II >« 

9I H 

15 ••• 
10 „ 

• 



The data show that the storm advanced with a probably nearly uniform 
velocity of 13! mrles across the Bay, and that its rate of motion increased slight- 
ly in its passage across Orissa and the eastern districts of the Central Provinces 
up to a maximum velocity of nearly 17 miles on the afternoon of the 16th. 
It advanced during this part of its motion in a nearly straight 'path or course 
through a distance of upwards of 1,300 miles from Tenasserim to Nagpur. Its 
westward motion was by some cause then arrested, and it recurved from west to 
north during the next 24 hours, during which its velocity averaged only 5 miles, 
and during the greater part of the time did not exceed 3 miles per hour. Its 
rate of motion increased rapidly when the recurvature was complete, and- it 
moved northwards with nearly uniform velocity averaging 10 miles per hour 
until its disintegration at the foot of the Simla hills. 

It hence furnishes a remarkable example of the diminution of velocity which 
accompanies recurvature, this diminution depending upon the amount of the re- 
curvature. 

The recurvature occurred when it had passed over the Orissa hills, and 
whilst it was in the comparatively open ground to the south of the Satpuras, in- 
cluding tj;ie Amraoti, Nagpur, Wardha, Chhindwara, and Betul districts of the 
Central Provinces and Berar. Cyclopic storms in India frequently recurve when 
approaching a line of hills towards which they are directly advancing. In the 
present instance the recurvature was due to other causes, and not to the obstruc- 
tive and deflecting action of a line of hills. The causes of the recurvature are 
discussed in a future pafagraph. 

Character of the Cyclone. — The first indications of the existence of the 
storm in the Indian area were exhibited on the evening of the 12th. It passed 
over the Simla hills on the afternoon of the 20th, and was then a well-defitS? 
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storm and cyclonic circulation, silthough beginning to break up under the de- 
structive action of the hills. It hence had -an existence of at least eight days. 
It marched over the following hill ranges :— 

75/— Tenasserim hills, averagihg 4,000 feet in height where they were 

crossed by the storm. 
2nd — Bassein hills, averaging about 1,500 feet in height. 
• 2rd — Orissa hills, averaging about 3,060 feet in height. 
^M— -Satpura hills, averaging about 3,000 feet in height. 
5M — 'Vindhya hills, averaging about 3,000 feet'in height. 

It recurved in the open country of the central and western districts of the 
Central I^rovinces. In no case was its direction of motion influenced to any 
appreciable extent by the resistance of the hills. A slight increase of velocity oc- 
curred for some hours after crossing the Orissa hills, biit this was almost certainly 
inot due to any action or effect of, these hills. It was hence almost certainly a 
cyclonicf storm of high elevation, the active portion of which (characterized by 
most rapid- condensation and ascensional motion) was at an elevation of over 
6,000 or 7000 feet, and perhaps even above 10,000 feet. This is* further cor- 
roborated by the fact that the barometric changes and air movement were 
larger at the two hill stations of Pachmarhi and Simla, over which the storm 
passed, than at the neighbouring plain stations. It will be sufficient to illustrate 
these remarks by*the barometric observations of the following stations:-— 

Ilill station. Neighbouring 

plain stations. 

y Nagpur. 
Pachmarhi • • • . . . • .J Jubbulpore. 

V Hoshangabad. 
Simla ••*••••.•• Ludhiana. 

The following table gives the daily barometric movements or changes at 
these six stations in each period ot 24 hours ending at 8 A.M. during the stprm 
from the 13th to the 20th:— 



« 

• 

Station. 


ChANGB.IN the height of the BAROMEfER DURING THE 24 HOURS 

ENDING AT 8 A.M. OF THE 

• 


13th. 

• 


14th. 


15th. 


i6th. 


17th. 


1 8th. 


• 

19th. 


20th. 


21st. 

• 


Hill sta- 
.. tion . Pachmarhi 

f Nagpur . 

.tTtoS^ j Hoshangabad 
V. Jubbulpore 


• 

—•007 
-%*026 

—•023 
— :o33 


—•052 
—•023 
•—•048 
—•030 


—•026 

— *027 

— '002 
— '009 


—•016 
—'056 
— '020 
— '021 


—•183 

—•173 
—•154 
-•132 


—•089 
+ •024 
—•096 

• 

-7*019 


+ •221 

+ •22') 
+ *i6jj 

+ -I02 

• 


+ •196 
+ •169 
+ •250 

+ *I28 


+ •121 

+•038 
+ •071 

+ •137 


Hin sta- 
tion . Simla • . 

* 

Plain sta- 
tion • Ludhiana . 


• 

—•008 
—•053 


—•018 
—•017 


+ •014 
+•036 


• 

+ 'od6 
+ •010 


—•046 
—•052 


i-*04o 
+ •021 


+ •006 
+ •003 


—•063 
—•025 


+ •147 

+ •141 



• I 



25? 
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The first scries of data foL Pachmarhi and the adjagent plain stations may 
be summarized as follows : — 



Station. 

• 


Total fall of 
barometer from 
13th to 17th or 
i8tti. 


Total rise of • 
barometer from 
17th or 18th to 
aoth. 


Ratio of rise in 

3 days to fall 

in 6 days. 


Pachmarhi • 
Nagpur . 
Hoshangabad 
Jubbulpore • 


—'373 

-'295 
—•343 
-'244 


"+•538 
+ •457 

V4«8 
+ •367 


i'47 

145 
I "5^ 



The figures show conclusively the character of the oscillation of the baro- 
metric changes over the Central Provinces during the storm. The barometer 
fell slowly and steadily for five or six days and then rose rapidly for three days. 
This contrast between the slow fall in front and rapid rise in the rear of a cyclone is 
one of the more characteristic features of cyclones and cyclonic storms in India, 
The ratio of the total rise of-the barometer in the rear of tlie storm to its fall 
when the storm was approaching was almost exactly the same at all these sta- 
tions, whilst the actual amounts were considerably greater at Pachmarhi than at 
the n'eighbouring plain stations. The following table states the facts in a some- 
what different manner, and shows clearly the identity in character of the barome- 
tric wave or oscillation during the storm throughout the Central Provinces :— 



Pair or htaiions. 


Ratio of fall 
at pair of 
stations. 


Ratio of rise 
at pair of 
stations. 


Pachmarhi to Nagpur . 


1*26 

• 


1*20 

• 


Pachmarhi to Hoshangabad 

• 


1*09 


1*12 


Pachmarhi to Jubbulpore 


1-52 


150 



The centre passed within a few miles of Nagpur and Hoshangabad, and at 
nearly the same distance as it passed to the west of Pachmarhi. These figures 
hence show that the barometric movement was co nsiderably greater at Pach- 
marhi than at the neighbouring plain stations, and hence further, that the seat of 
most active ascensional movement was at an elevation considerably above that 
of Pachmarhi. 

The Simla and Ludhiana observations show that the storm only affected the 
air pressure at these stations for about 48 hours. It is probable that the storm 
centre passed Hearer to Simla than to Ludhiana. The storm was also breaking 
up at the time, and henc« the conditions were sgmewhat different from those 
prevailing in the. Central Provinces during its passage. The observations, 
however, show distinctly that the barometric oscillation during the passage of 
the storm was considerably greater at Simla than at Ludhiana, and hence appear 
to confirm the conclusiori based on the Pachmarhi, Nagpur, and Hoshangabad 
observations, . • . 

The character of the storm is fully indicated by these facts.. The seat of the 

. transformation of energy was at a very considerable elevation, certainly higher 

than Pachmarhi (3,500 feet) and probably than Simla (7,000 feet). It is, there- 
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fore, rather to be classed with the cyclonic storms of the rains proper, than with 
those of the transition periods. 

The chief features of these storms of the rains are :— 

/j/— Their remarkable vitality and prolonged existence, more especially 

when compared with the May and October cyclones. 
2nd — The comparative feebleness and irregularity of the cyclonic circu- 
lation near the Earth's surface. 
3rd — ^The excessive rainfall which they frequently give to the area over 
which they pass. If they advance towards the Himalayas, they 
usually break tip in the immediate neighbourhood of these hills, 
and occasionally give a deluge of rain to the submontane districts 
when breaking up, which in its intensity is almost compar- 
able with the sudden and enormous downpour that accompanies 
the breaking up of a waterspout or tornado. One example of this 
has been given in the present Memoir, in the brief account of the 
cyclonic storm of fstto 14th September, pages 138-g. Another 
even more remarkable example was the rainfall in the Bijnor 
district on the i8th September 1880, during the breaking up of the 
cyclonic storm which caused a large landslip at Naini Tal. The 
following give's the rainfalls on that day at the raingauge sta- 
tions in that district. 

Nagina . 32*40 inches, | D ham pur . 30*40 inches. 
Najibabad . • . 28*50 inches. 

4th — ^The paths of these storms appear to be almost entirely independ- 
ent of the geographical features of the country over which they 
pass. The only mountain ranges in India which are of sufficient 
altitude or mass to break them up or deflect them, kre the Hima- 
layas and Afghan mountains. 
Barometric depression at or near the centre, — The following table gives 
the lowest barometer actually observed vvithin the storm area on the days and at 
the hours named : — 



Date. 



Sept. 14th . 

» »> • 

» 15th . 

M W * 

,, i6th . 






Hour. 



17th. 



„ l8th . 

„ 'igth. 

» »» • 

20th. 



9f 



»t • 



8 A.M. 

4 P.M. 

4 P.M. 

4 P.M.* 
1-30 A M. 
2-30 A.M. 

8 A.M. 
.4 P.M. 
8 A.M. 
4 PM. 
o A.M. 
4 P.M. 

8 A.M. 
4 P.M. 
8 A.M. 
4 P.M. 



Ship or place of 
observation. 



Diamond Island 

Ditto , 
S. Frdnkistan 
Canopus . 
Coleroon • 
False Point 

Cuttack . 
Sambulpur 
Nagpur . 

Ditto . 

Ditto . 
Jubbulpur 
Saugor 
Jhansi 
Agra 

Meerut . 
Simla 



Baromkter. 



, Reduced 
to sea level. 



29*567 
29*560 
29*540 
29*330 
29*050 
28*850 

29'375 
29*3'So 

29*503 

29*382 

29*527 

29493 

29^431 
29*516 

29*460 

29*627 

23* 102* 



•Variation 
from 
normal. 



—•257 
— •I9I 

—•194 

—•360 

— *66o 
—•800 

—•208 
— '206 

— -2^2 

— '254 

—•189 
— 166 
— '242 
—•178 

— *I78 
+•009 
— *098 



Distance and bearins of centre from 
position of place of observation. 



30 miles to N.-E. 

90 miles to N.-W. 

140 miles to N.-N.E. 

125 miles to S.-S.-E. 

80 miles to W.-S.-W. 

A little to the S.-E. of False 

* Point. 

20 miles to W.-N.-W. 

25 miles to N.-S.-W. 

60 miles to E.-N.-E. 

20 miles to N. 

70 miles to N.-N.-W. 

1 10 miles to W. 

40 miles to S. 

40 miles to W. 

45 miles to S.-S.-W. 

15 miles to S.-W. 

Depression filled up. 



• Not reduced to sea level. 



26o 
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The preceding data show that the depression at the centre probably did not 
exceed three-tenths of an inch when the storm was crossing Tenasserim, the Gulf 
of Martaban, and Lower Burma. It increased rapidly in amount as the storm 
advanced across the Bay of Bengal and approached the Orissa Coast, and the 
barometer at False Point, when the storm centre was passing a few miles south 
of it, was about eight-tenths of an inch belov^ the normal. It is hence probable 
that the depression at the centre was at least one inch at that time. The 
storm filled up parlially as it crossed Orissa, and^ the depression at the centre 
diminished in six hours to about three-tenths of an inch. It was practically 
unchanged in amount during the next 72liours, but again filled up rapidly as it 
approached the Himalayas, at which time the storm was giving a deluge of rain 
to the submontane districts of Umballa and Saharanpur. On the 2oth^ the* 
depression at the elevation of Simla was less than the twentieth of an incb, 
and at the level of the plains the barometer was actually slightly -above the 
normal in the centre of the cyclonic area. The storm filled up very rapidly onap- . 
proaching the hills, and disappeared during the'afternoon and evening of the 2otlu 

Rainfall. — The distribution of rainfall in' cyclonic storms is a question of 
niuch importance. 

In the year 1888 rainfall was measured daily at 6 P.M. at the rainfall recording 
stations^ and the data given in Appendix A are bksed on these measurements. 

The following gives a statement of the heaviest district rainfall for each day 
during the progress of the storm from the time of its reaching the Orissa coast 
to its dissolution in Upper India : — 

Sept. j6th. — ^The storm centre at 6 P.M. was passing from the Sambalpur 
district into the Bhandara district. The largest district rainfalls during the pre- 
viqus 24 houi;3 were — 



Province. 


District. 

• 


Average rainfall 

daring previous 

a4bour8. 


Central Provinces J 


Bhandara • 
Sambalpur 


1*17 inches. 
105 „ 



Sept. lyth. — ^The storm centre at 6 P.M. was a few miles north-west of 
Nagpur. The following gives the largest district rainfalls in India during the 
previous 24 hours :■ 



• 




PBOVmCB. 


District. 


Average Rainfall 

durfne previous 

34 nours. 


• 


• 




/ 

• 


Bhandara • 

• 


286 inches. 




Betul 


277 .. 


• 

Central Provinces • 


,Seoni • 


2*32 ,. 






•Raipur . 


2-13 „ 


. % 




Balaghat 


2- 10 „ 



\- 
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Sept. iS/i.-^The storm centre was moving northwards and approaching 
Bhopal at 6 P.U. The lai^est district rainfalls o( the previous 24 hours (exceed* 
iug two inches in amount) v 



....... 


„.„„, 


Dfprevlouan 


Central Provinces . 


BetuI 

Hoshangabad . 
Chhindwara . 


5' 25 inches, 
a -74 ,. 1 
3-71 ., 
229 „ 




Saugor . 
Kuhiaon , 


2-04 „ 


North-West Pro. ) 
vinces. j 


Muiiaffarnagar 
Bulandsharh . 
Garhwal 


^i : 

2-56 ,. 1 
2-30 .. 1 



Sepi. igth. — The storm centre was moving northwards and passing to the 
west.of Agra at 6 P.M.. The following give*the district rainfalls during the 
previous 24 hours exceeding three inches in amount : — 









G«at«, ! 
















dlitrlM. 






6'o6 inches 




North -West 


Bulandshahr , 
Alibagh . 
^uzzaffarragar 


5-33 „ 
4-65 ,. 
4'6a „ 


6 '40 








8'20 , 






343 ..- 


5-80 




Muttra . 


3-26 .. 


4-70 






3-16 „ 


S"90 


Punjab . . \ 




4-40. „ 














Gurgaon 


3'40 .. 


6-80 


^ 


Rohtak . 


3-40 » 


S6o 



■ Sept. aoM.— -The storm centre passed from the plains into the Simla Hills on 
the afternoon of the 20th and was north of Simla at 6 p.m. The following gives 
district rainfalls during the previous 24 hours exceeding three inches in amount : 







A,cr>g.«ln£,ll 




Pkiiinc. 




ol 1] hours 


d.Jtriet. 


* 


Ludhiana 


3'8o inches. 




Punjab . 


Delhi . 


330 „ 


S-8o. 




















Utnballa . 






North-West 


Sabaranpur • • 


651 „ 


g-50 


Provinces. 


Muzzaffarnagar 




iiL 




Meerut . 








Dehra . . 


.Ta.^ .. 


4-65 
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On the 2 1st the rainfall averaged less than i inch in every district in India. 
The average district rainfall as given above depends, of course, considerably 
upon the size of the district and the number of rainfall registering stations. When 
it is taken*into consideration that the rainfall given in the previous statement 
occurred during the 24 hours whilst the storm centre was moving from its posi- 
tion of the preceding day to that of the day in question, it is evident — 

75'/— That the heaviest and most intense rainfall occurred near tbe 
centre and in front of it, and that this was more especially the 
case in the latter part of its existence. Very heavy rainbegatf 
to fall in the districts at distances of 100 or 150 miles in frontof 
the storm, and continued until the centre had passed to some 
little distance beyond the districts in its advance* 
2nd — That the rainfall did not increase in intensity during its west- 
ward passage across Orissa and the Central ProvinceS| but in- 
creased rapidly in amount as it marched northwards, and was 
excessive in amount in the districts in Upper India near the hills 
over which it passed during the last 30 hours of its existeace. 
3rd — That the rainfall was heaviest over and near the track of the 
storm centre, and was larger in amount at the same distance to 
the east than to the west of the track. As the storm advanced 
northwards, the rainfall increased and concentrated,' and tbe 
contrast between the rainfall in the east and west quadrants 
became more marked. The following statement gives a few 
facts in support of this conclusion : — 



Datx. 


Rainfall at Station w£ST 

OF CiNTRK. 

• 


• 

Rainfall at Station niar 
Centux. 


Rainfall at Station at approh- 

MATKLY 8AMB DrSTANCK XAtT 

OF Cbntrk. 


SUtion. 


Amount. 

• 


Station. 


Amount. 


Station. 


Amount 


17th 
1 8th 
19th 
20th 


Neemuch 
Jeypore . 
Sirsa • 
Ludhiana 


0-30 
0'28 

Nil 
3'5a 


Jhansi • 
Agra . • 
Meerut • 
Umballa . • 

• 


267 

1-25 
2*40 

8-40 


• 

Allahabad • 
Lucknow • • 
Bareilly • 
Roorkee • • 


0-55 
023 

285 

7'20 



It is, however, shown more clearly by the distribution of rainfall as given 
in the charts. Plates XXVII and XXVIII. 

4th — The preceding data also show that previous to, and in the earlier 

stages of the storm, and independently of any action<lue to tbe 

storm, there was a tendency to the occurrence of heavy rainfall 

in the western districts of the North- Western Provinces through 

which the storrn^ afterwards passed. 

Air motion accompanying the Storm. — There are several points of interest 

in connection with the air motion of the storm. These are discussed in detail in 

the following paragraphs. 

One way of viewing a cyclonic storm is to consider it as a mass rotating in cir- 
cles or ellipses round an axis and carried forward. The resultant motion at any 
point accordingtothis viewisthecombination of the rotatory motion at the distance 
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of point from the axis, and the motion of translation of the mass. In the cyclone 
under question^ the storm, when crossing the Bay of Bengal, was moving with a 
-westward velocity of 14 miles per hour approximately. Hence in the north 
quadrant, where the motion due to translation was in the same direction as that 
due to rotation, the winds should have exceeded those at the same distance from 
the centre where the two motions were opposed by double the velocity of trans- 
lation of the storm, or, roughly speaking, 30 miles per hour. The following data 
and facts, however, appear to show that this method of analysing the air motion 
of a cyclonic storm is not satisfactory or correct. 

According to the general experience of sailors, the easterly winds in the 
northerly quadrant of the cyclonic storms of the rains are very feeble when com- 
pared with the westerly winds in the southerly quadrant, and, in fact, these 
storms were formerly described as westerly gales, and not as cyclonic storms at 
all by sailors. It is very difficult to make an exact and thoroughly satisfactory 
comparison of the strength of the winds in different quadrants, as the conditions 
of exposure of the wind-recording instruments differ very largely at different 
stations. The following data indicate the strong probability that the same dis- 
tinction obtained in this storm between the winds in the north and south quad- 
rants as usually holds in the cyclonic storms of the rains (or ** westerly gales") 
which march in a westerly direction to the Orissa or North Madras Coast. 



Date. 


Station. 


Wind direction. 


Velocity In 
miles per hour. 


Percentage 
ratio of actual to 
normal Telo- 
city. 


14th 
15th 
16th 
17th 


Gopalpur 

Saugor Island .... 

Saugor Island • • . . 
Gopalpur • . • . . 

Saugor Island «... 
Gopalpur . . . . . 

Saugor Island . . . . 
Gopalpur . . • . . 


N.-W. 
N.-W. 

N.-N.-W. 
N.-W. 

E.-0.-E. 
S.-S.-W. 

E«.-o.-£«. 
S. 


13 

7 

9 
7 

24 
11 

20 
30 


186 
70 

90 
100 

240 

200 

429 



When the positions of these stations with respect to the storm are taken 
into consideration, and it is also remembered that the exposure of the anemome- 
ter at Saugor Island is much more open than at Gopalpur, it is evident that the 
data given in the table establish*- 

jst — That the winds in the western quadrant of the cyclone were very 
feeble compared with those in the eastern quadrant ; 

jjwflf— That the winds in the southern quadrant were stronger than those 
in the northern. 

Another feature of importance was the comparative lightness of the winds 
in the central area to the north and north-north-west of the centre of the storm 
after it recurved to the north. 

K 
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The following table gives the average velocity of the wind from the 17th to 
the 2oth at stations near and to the west of the centre :^ 



Station. 



18th. 



Hoshangabad 

Pachmarhi 

Saugor 

Jhansi 

Agra 

Delhi 

Meerut 

Ludhiana 




AVERAGI VELUCITV OF WIND PER 

HOUR ON September 



19th. 



2 

10 

6 
8 

7 

5 
6 

2 



aoth. 



Average 

hourly 

velocity, 

17th to 

aoth 

September. 



I 



4 ! 

7 I 

8 ! 

12 
12 

7 
8 

6 



Nonnal 
hourly Te- 
locity. 
September. 



Ratio. 



1-5 


2-5 


8-5 


55 


475 


35 


8-5 


30 


725 


40 


425 


40 


45 


2'0 


3*o 


2*0 



0*6 

1*5 

i'3 
2-8 

1-8 

1*06 

2*25 
1*50 



The winds in the eastern quadrant, even at considerable distances from the 
centre, stand in marked contrast with the winds near the centre and in the north- 
western quadrant. The following table gives data of several stations for the 
same period as that of the preceding table : — 





Average velocity of wind per 
HOUR ON September 


Average 

hourly 

velocity, 

i7thtoaoth 

"September. 


NcM'inal 
hourly 

velocity, 
September. 




Station. 


i7th. 


i8th. 


19th. 


30tb. 


Ratio. 


Jubbulpore 

Nowgong ..... 

Allahabad ..... 

Sutna ...... 

Lucknow ..... 

Bareilly . • . 

Roorkee ..... 


6 

7 

9 

15 

5 
1 2 

1 


6 

7 

U 

17 
12 

3 
2 


12 
6 

13 

15 

14 

7 
6 


8 
6 
6 

9 
12 

15 
5 


80 

6-5 
105 
140 

TO*8 

6-8 
3*5 


3 
2 

3 
6 

3 
3 
2 


27 
3*2 
3*5 
23 
36 

2*3 

r8 



A comparison of the last column of this table with that of the preceding 
table, shows clearly the greater yelocity of the wind to the east and north-east 
of the centre, than near the centre or to the north-west and west of it. 

The only satisfactory explanation of these facts appears to be that in the 
area of cyclonic circulation, the ascensional movement in the storm area during 
the period under discussion occurred chiefly in front, or to the north of the centre. 
The horizontal movement was hence weakest in this portion of the storm area. 
The ascensional movement was supported mainly by the humid current from the 
Bay of Bengal. Hence the horizontal movement was greatest to the south-east, 
east, and north-east of the centre, where this humid current was feeding into the 
cyclone area, and the uptake or ascensional movement w^as not large in amount. 

It is not necessary to give data on this point further than the above, as they 
are cited chiefly to show that the air motion in this, as in the cyclonic storms of 
the rains generally, differs very greatly in intensity in the different quadrants, 
and that the motion cannot be resolved into a translation in a horizontal direc- 
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tion, together with a rotation about a vertical axis, or even about an axis in- 
cliaed to the vertical. 

South-west monsoon trough of low pressure. ^hx^itr^nce, to the storm track 
charts given in the Handbook of Cyclonic Storms in the Bay of Bengal will at 
once show that the storms of the rains proper follow one of the two following 
general tracks :— 

{a) The large majority of them move westwards along a narrow belt 
of country separating the area in which the westerly winds 
of the Bombay current usually prevail exclusively from an area 
to the north in which the easterly winds of the Bay of Bengal 
current blow steadily during the rains. 

{b) A small proportion move in a general northerly direction into 
Bengal or Behar. 

The long narrow belt or area along which the great majority of the south- 
west monsoon storms advance, forms a trough of low pressure during the rains 
which usually stretches from Sind or the West Punjab across East Rajputana, 
Chutia Nagpur, into Orissa. Its position in July is fully indicated by the following 
barometric data for stations in five lines or sections running across the trough :— - 



— 


Station. 


Mean 

pressure in 

July. 


1st Line or sec- 
tion. 

2nd Line oj; sec- 
tion. 

• 

3rd Line or sec- 
tion. 

4th Line or sec- 
tion. 

5th Line or sec- 
tion. 


Dera Ismail Khan . 
Mooltan 
Jacobabad 
Kurrachee • 


29*407" 
29-400'' 

29-376'' 

29487" 


Neemuch 
Ajmere . . 
Jeypore . 
Sirsa 
Delhi . 
Roorkee . 


29-497'' 
29-480" 
29-469'' 
29-428" 

29*445" 
29-458" 


Hoshangabad . 

Jubbulpore 

Sutna 

Allahabad 

Gorakhpur 


29*541" 

29503' 
29-464' 

29-471" 

29-479' 


Sambulpur 
Hazaribagh . , 
Patna 
Purneah 


29-492" 

29-471" 
29-491" 

29*513' 


Vizagapatam . 
False Point 
Saugor Island . 
Calcutta 
Berhampore , 
Dhubri . . . 


29-564" 

29*523" 
29-509 

29-507 

29508' 

29'575' 



K 2 



> Bay of Bengal and Arabian Sea Cyclone Memoirs. 

The preceding data prove that the mean position of the axis of the 
ugh of low pressure in July, is a nearly straight line joining the stations of 
sa, Sutna, Hazaribagh, and Saugor Island. 
The more important meteorological features of this trough are— 

(i) Light and variable winds as compared with those which obtain at 
stations either to the north or to the south of the troug^h. The 
following wind data establish this conclusion :^ 



To north of the 
trough of low 
pressure. 



Station. 



In the trough 
of low pres- 



sure. 



/ 



To south of the 
trough of low } 
pressure. ^ 



\ 



Peshawar 
Dera Ismail Khan 
Lahore 
Roorkee • 
Gorakhpur 
Purneah . 
Patna 
Calcutta • 



Mooltan . 
Sirs a 

Jeypore • , 
Sutna 
Allahabad 
Gya 

Hazaribagh 
Saugor Island 



Jacobabad 

Kurrachee 

Neemuch . 

Ajmere . 

Jubbulpore 

Hoshangabad 

Sambalpur 

Chanda 

False Point 

Gopalpore 



Stiadinkm. 



Average 
percentage. 



47 
48 

34 
33 
52 
53 
41 
65 



33 
19 
25 
45 
7 

19 
19 
59 



56 

83 
78 
64 

65 

77 

45 
70 

64 
72 



Velocity. 



Normal mean 

daily wind 

▼eloclty, Jnly. 



106 

58 

79 

71 

67 

71 

87 
127 



81 

114 
148 
226 

97 
70 

203 
34 1 



128 
428 

293 
167 
120 
107 
86 

150 
252 

272 



(2) There is a marked tendency to heavier rainfall in this intermediate 

area than in the districts immediately to the north and south. 
The rainfall varies, however, to so large an extent with local con- 
ditions that it is not possible to prove this satisfactorily by data 
for a few stations. A reference to Mr. Blanford's rainfall chart 
of India will show this feature in the rainfall distribution in 
India. 

(3) This trough is the most usual track of cyclonic storms which occur 

during the months of June, July, and August. The following 
gives a statement of the number which advanced along it, and of 
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those which followed a different course in the months of June, 
July, August, and September during the period 1877-88 :— 



— 


Number of 
vtoittis which 
travelled along 

the trough. 


Number of 

those storms 

whicli did not 

travel alon^ the 

trough. 


Tune 
July 

August . 
September 

Total 


7 , 
19 
13 
IS 


7 

4 
8 

8 


54 


27 



The figures for July are very noteworthy, as the trough of low pressure is 
usually most marked in that month. This is of course due to the fact that the 
nioosoon currents are usually strongest and steadiest in July* 

(4) There is one peculiarity in the trough of low pressure which is of 
considerable importance in connection with storms. During the 
rains, pressure in the Indian area is highest .in the south and 
lowest in the north. The gradients vary very considerably, 
being of course steepest when general and heavy rain is falling 
in Northern India, and small when there is a partial or complete 
break in the rains. The changes in the gradients are almost 
entirely produced by barometric oscillations in Upper India (i>. 
in the Punjab, Sind, and Rajputana). One effect of a rapid rise 
of pressure in this part of India will evidently be either to fill up 
the western portion of the trough, or to shift the position of the 
western half in an easterly direction. In the latter case the 
trough may run in a curved line from the Central Punjab or the 
western districts of the North-Western Provinces southwards 
into the Central* Provinces or Central India and thence in an 
easterly direction into Orissa. Such a change in the position of 
the trough will occasionally, if not generally, occur in the month 
of September, when the monsoon currents retreat from Upper 
India. The Bombay current then blows across the Bombay 
coast chiefly into the Peninsula, whilst the Bengal current retreats 
down the Gangetic plain. A rapid increase of pressure in 
North-west India invariably accompanies this change. Hence, 
if the Bengal current continues to prevail in Bengal and Behar, 
it is clear that at such a time the trough of low pressure will tend 
to run from the South-east Punjab or the North- West Provinces 
into Central India or the Central Provinces and thence to Orissa. 
Conclusions derived from preceding remarks. — The preceding facts have 
hown clearly that the most important feature of the storm was rainfall, and also 
hat the condensation of aqueous vapour released the energy which maintained 
he cyclonic storm. It has been proved that during nearly, if not the whole, of its 
existence on land, rainfall and, therefore, aqueous vapour condensation occurred 
nost rapidly and largely in front of the advancing cyclone, and it has also been 
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shown that certain features of the air motion, more especially during the latter 
part of its existence, when the rainfall was heaviest, are only explicable on the 
following assumption : — 

/^/.— That the ascensional motion* occurred most largely in front of the 

centre. 
2nd. — That the chief indraught of the humid current which maintained 
the cyclone took place in the eastern quadrant, and hence that 
the horizontal movement of the air was greatest and most marked 
to the east, and south-east of the area In which ascensional 
motion was most rapid. 
The following conclusions appear to follow from these inferences : — 
1st, — In consequence of ascensional motion occurring more largely in 
front than in the rear of the storm, the isobars should form oval 
curves with their longest diameter approximately in the direction 
of motion. This was practically the case throughout the present 
storm, for as it recurved, the direction of the longest axis of the 
oval cyclonic area shifted from east and west to north and south. 
Moreover, when recurving, the area of heavy rainfall was trans- 
ferred from the western to the northern quadrant, and the baro- 
meter began to fall at considerable distances to the north of 
the centre, thus producing the northerly elongation of the cyclone 
area. The phenomena during recurvature were, in this respect, 
at least, the same as those accompanying and determining the 
path when unchanged. 
2nd. — A further consequence of the same action of uptake and, therefore, 
of the rapid fall of barometer occurring at some distance in ad- 
vance of the centre, is that the distance over which the barometer 
is falling extends to a much greater distance in front than the rise 
in the rear, and as the amounts of the fall in front and rise in the 
rear are approximately the same, and the latter takes place in a 
much shorter distance, the rate of rise during the passage of 
these cyclonic storms is much greater than the preceding fall, and 
the steepest gradients are in the rear of these cyclones. Hence 
the strongest winds are, as in the present case, sometimes, if not 
frequently, not found in the region of steepest gradients. This 
is especially observable in the charts of the i8th, 19th, and 20th 
{^vide Plates XXIV, XXV and XXVI), when the storm was moving 
northwards and only fed by one moist current and not by two, 
as is occasionally the case when storms pass westwards through 
the Central Provinces into Western or North- Western India. 
J/ rf.— Again, in consequence of the elongation, there will be a vagueness 
about the position of the centre of the depression and of the 
cyclonic circulation. These will not necessarily coincide with the 
centre of figure of the cyclonic ovals, but will tend to be displaced 
to the rear. This is observable in several of the charts of the 
storm under consideration, and more especially in that of the 1 8th, 
when the storm was recurving. 
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Causes determining the track of the storm. — The preceding remarks enable 
a partial explanation of the tracK of the storm to be given. 

The rains ceased in Upper India in the first week of September 1888, and 
a rapid rise of pressure occurred in that region. The Bombay monsoon current 
withdrew from the north, and perhaps the centre of the Arabian Sea. The dis- 
cussion of the meteorology of the i ith and 12th September on page 143 has shown 
fully, that in consequence of the rapid increase of pressure in North-Western 
India, the trough of low pressure when the cyclonic storm was entering the 
Indian area ran in a curved line through the western districts of the North- 
Western Provinces, the eastern districts of Rajputana and Central India, the 
Central Provinces and Orissa, and was continued across the head of the Bay into 
Lower Burmah. The storm advanced along this trough through its whole length. 
This position of the trough of low pressure is of occasional occurrence in the 
month of September, and is most strongly marked when the Bombay current re- 
treats earlier than usual from Upper India, as was the casein September 1888. 

A reference to the storm chart of September, published in the Handbook of 
Cyclonic Storms in the Bay of Bengal, will show that a considerable proportion of 
the storms in that month follow curved tracks, coinciding approximately with the 
deflected position of the trough described above. 

Hence it is certain there is some connection or relation -between the posi- 
tion of the trough of low pressure, and of the paths of the south-west monsoon 
storms. As the former is the antecedent phenomenon in point of time, it is quite 
sufficient, for purposes of forecasting these storm tracks, to recognize the relation. 
It is, however, desirable to trace, so far as possible, the nature of the relation be- 
tween the two phenomena. 

It has already been stated that this trough, or intermediate area, is one 
of slightly deficient pressure, and of light and variable winds, and hence one in 
which the resistances to the motion of a large atmospheric eddy are smaller than 
they would be in a strong opposing current, such as the Bombay current must be 
to a storm moving westwards through the Central Provinces. 

The intermediate area is also one of much interaction of two humid currents 
and hence of greater rainfall than outside the area. There is consequently in this 
area frequent and strongly marked tendency to local and concentrated rainfall, 
conditions which, according to the condensation theory, are favourable to the 
maintenance and development of cyclonic storms. The tendency to local and ex- 
cessive rainfall was very strongly shown on the 17th and i8th of September 1888 
in that portion of the trough which ran through the western districts of the 
North-Western Provinces. 

The peculiar position of the trough of low pressure was due to the fact 
that the Bombay current had retreated from North-Western India and the north- 
em portion of the Arabian Sea, and was also feeble in the southern half of the 
Arabian Sea. These conditions were such as to make it improbable that this 
current would feed strongly into the cyclone vortex, and as a matter 01 fact, it 
failed to do so almost entirely. The storm, even when in the Central Prov- 
inces, produced no perceptible effect on the general strength of that current in 
the Arabian Sea. It was maintained throughout almost entirely by the humid 
current from the Bay of Bengal, 
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The following remarks on the parts played by the two currents in the case 
of the cyclonic storms which advance into the Central Proviqces or Central 
India are given chiefly as suggestions. 

The more fully the cyclonic storms and cyclones of the south-west mon« 
soon which enter India from the adjacent seas are studied, the more probable 
does it appear to be :— 

/^/.— That they almost, without exception, originate in the Bay of 

Bengal. 
2nd, — ^That the heaviest and most intense rainfall, and hence also the 
largest amount of ascensional movement, occur in advance 
of the centre of the storm, and not at or near the centre, 
j/-^/.— That the advance of the storm (and therefore the phenomena 
depending upon the advance) take place towards, and are de- 
termined by, the direction of the area of greatest and most in- 
tense rainfall with respect to the centre. 
Hence, when a south-west monsoon storm is advancing westwards from 
the Bay across the Orissa coast, the rainfall which is then mainly due to the Bay 
of Bengal current, is most intense to the west of the centre. Hence ascensional 
motion is strongest, and therefore also horizontal motion is feeblest in that quad- 
rant, and the horizontal motion is consequently necessarily strongest to the north 
and east of the centre. As it continues to advance westwards, the Bay current is 
retarded by the friction of the land surface. If the Bombay current be strong, it 
commences to feed into the cyclone, and its action increases with the westward 
advance of the storm, whilst that of the Bay of Bengal tends to diminish. The 
rcbult of the indraught of this second humid current in the south quadrant, is 
mainly to supplement the decreasing action of the Bay of Bengal current| and 
hence it assists in maintaining, or increases, the ascensional motion in the 
western quadrant, and at the same time brings the area of chief ascensional 
motion and aqueous vapour condensation round slightly towards the north. 
Hence in such cases when both currents are strong, storms tend to pass across 
the Peninsula with a tendency to recurve very slightly to north. The storm 
track charts of July and August, when both currents are usually in full strength, 
published in the Cyclone Handbook, show this clearly. 

On the other hand, if the Bombay current be weak, and fail to feed largely 
into the cyclonic ciiculation, the retardation of the Bay of Bengal current caused 
by the friction with the land surface, will tend to cause the area of most active 
ascensional movement or most rapid condensation and most intense rainfall to 
move round from the western to the northern quadrant. There will hence be a 
very marked tendency for storms which pass westwards from the Bay of Bengal 
under such conditions to recurve round to north. As already stated, the storm 
track chart of September given in the Handbook of Cyclonic Storms in the Bay 
of Bengal shows this tendency very strongly, and the present storm is an addi' 
tional and very striking example. 

II.— Discussion of the more important features of the second Storm. 

Origin of the second storm. — The storm of the last week of October originat- 
ed in the Bay of Bengal under what maybe termed the ordinary conditions of the 
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formation of cyclonic storms during the retreating south-west monsoon current. 
It formed in a small area to the south-west of the Andamans, and north-west 
of the Nicobars, in about Lat. io° N. and Long. 90° E. At the time of its formation 
the retreating south-west monsoon was giving north-east winds with moderate 
to heavy rain to the Carnatic, and squally weather to the adjacent portion of the 
Bay. The general pressure conditions obtaining in India on the 24th, 25th, and 
26tii of October, may be very briefly described as follows : — Pressure was un- 
usually high in Northern India (about •05''' above the normal of the day in the 
Punjab), and moderately steep gradients favouring northerly to westerly winds 
obtained in that area. Pressure was also in moderate excess in the north and 
east of the Bay and in Burma, and was lowest in the south of the Bay, the 
Coromandel, and Malabar and Konkan coast districts. Pressure was about a 
tenth of an inch higher in the north than in the south of the Bay, and moderate 
gradients for north-east winds were established in the north and centre of the 
Bay. The area in the south of the Bay (south of Lat. 12°) was one of uniforrn 
and low pressure. Strong west and south-west winds were blowing in the 
south of the Bay, south-east winds at Port Blair, east winds in the centre of 
the Bay, and north-east winds on the Coromandel coast. The prevailing winds 
in the southern half of the Bay hence indicated clearly that the south-west cur- 
rent in the south of the Bay was recurving in the normal manner, in consequence 
of which it was giving general rain to the Carnatic and Southern India. 

In the eastern portion of this belt of low uniform pressure, where the 
south-west winds were commencing to recurve, was a small area characterized 
by the following features :— 

jsl. — It was the only part of the Bay in which light, variable, and un- 
steady winds prevailed. 
^«i/.— Weather was somewhat unsettled and squally with heavy rain 
on the 24th, 25th, and 26th. The area extended to some dis- 
tance northwards on these days, the weather became more 
unsettled, the squalls heavier and more frequent, and the rain- 
fall more intense. The disturbance developed rapidly, and 
the barometric depression thus produced intensified into a cy- 
clonic storm which began to form on the 27th, and increased 
in extent and intensity on the 28th and 29th, and was a 
severe cyclone on the 30th and 31st. 
Track of Storm centre, — The following gives the track of the storm :— 





« * 


Position or Ckntre. 


Distance passed 

over during pre- 

Tioos interval. 


Average rate of 


Day. nour. 


Latitude N. 


Longitude E. 


motion during 
previous interval. 


29th • 


Noon 


11° 25' 


88** 0' 


• • * 


... 


30th 


Noon 


12° 0' 


«5^ 30' 


170 


7 miles. 


31st 


8 A. M. 

Noon 

4 F. M. 
9-30 p. M. 


12° 40' 

12° 45' 
13° 10' 

Crossing coa 


82** 40' 

82° 0' 

80'' 25' 

st at Madras. 


205 
42 
... 
105 


lOj „ 

• •• 


1st • • • 


8 A. M. 
4 F* M. 


13° 15' 


79° 30' 
79° 15' 


45 
25 


4 M 

3 .» 
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The storuB formed on the 26th and 27th in about Lat. 10° N. and Long. 90® E., 
and began to move along the usual path taken by storms which form near and to 
the north-west of the Nicobars. It was in Lat. i ii° N. and Long. 89° E. at noon 
of the 28th and continued to move in a W. by N. course with approximately 
uniform velocity from that date until it struck the Madras Coast. Its velocity 
averaged about 9 miles per hour during this period. It did not increase much 
in velocity as it approached the coast^ although it probably increased in in- 
tensity. 

Storms of the October Transition Period, — The present storm was a storm 
of the October Transition Period, and hence one of comparatively low elevation. 
The following gives briefly the chief reasons for the assumption that these storms 
are of comparatively low elevation :^ 

ist, — They are formed in the retreating south-west humid current, which 
is necessarily at this time a shallow current when compared 
with its depth in July and August, when it extends northwards 
as far as the Himalayas. Its shallowness is further proved by 
the fact that the retreating current when it recurves, and gives 
rain in October and November to Southern India^ discharges its 
moisture almost entirely in the coast districts and first low line of 
hills, and gives very little to the eastern flanks of the West Gh&ts, 
in this respect contrasting strongly with the precipitation the 
same current gives in July and August to the southern face of 
the Himalayas. 
2nd, — These storms, when viewed from a distance outside the storm area, 
appear as a comparatively low bank of clouds and give evident 
signs of extending upwards to no great elevation. For a con- 
vincing proof of this, it is only necessary to read Master Pilot 
Mr. Elson's account of the False Point Cyclone of September 
1885, as viewed by him from the Sandheads (z;/V/^ Cyclone Hand- 
book, page 171). 
^rd, — Hills of moderate elevation (2,000 to 4,000 feet high) exercise a 
most powerful influence in either breaking them up or in defect- 
ing them. Numerous examples might be given of this feature 
from the cyclonic storms of October and November of the past 
20 years. On the other hand, not more than one or two (doubtful) 
examples could be given of such storms having crossed unbroken 
a range of hills exceeding 2,000 or 3,000 feet in elevation. 
Rainfall accompanying the cyclone. — The data for the discussion of this 
feature are much less in amount for the two cyclones of October and November 
1888 than for the September storm, as the former storms broke up very shortly 
after reaching land. They are, however, sufficient to show that the rainfall was 
excessive in the area passed over by these storms. They are also in favour of 
the supposition that the rainfall area extended much further in front of, than to 
the rear of, the cyclone, and that it was most intense at some distance in front 
of the centre of the storm. In other words, the rainfall area, although probably 
similar in shape to the storm area and with their longest diameters probably nearly 
coincident in direction, was not concentric with it. The centre of heaviest rainfall 
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and of the rainfall area in the case of the Madras or second cyclone was to the 
Invest of the storm centre. The observations taken at Madras over which the 
centre passed, establish this very clearly : — 



1 
1 

1 


Hoar of Observation. 

■ 


Rainfall during interval 
since last observailon 

since aSth. i| 


Madras ] 

Astrono- 1 

mical > 

Observa- \ 

tory. ) 


Oct. 29th 12 P.M. 
ft 30th „ 
)» 31st „ 

Nov. 1st „ 
„ 2nd „ 


1 

1 

031 

472 

9*20 
0-20 
065 



The storm centre crossed the coast at Madras at about 9-30 P.M. of the 31st. 
If it be assumed that rain fell steadily at about the same rate during the whole of 
the 31st, which is probably not far from the truth, the preceding data show that 
upwards of 13 inches fell during the 48 hours before the approach of the centre 
and less than 2 inches during the 48 hours after it passed over Madras. 

The Port Officer in his account of the storm stated that it rained continu- 
ously for 49 hours, viz,^ from 8 A,M. of the 30th to 9 A.M. of the ist. It hence 
rained continuously for 39 hours before the advent of the storm centre, and for 
only lo hours afterwards. The total rainfall during this period of 49 hours at the 
Port Office was 14*23 inches, of which upwards of 12 inches fell before 10 P.M. of 
the 31st. 

The following gives (less complete) rainfall data for other stations in the 
storm area : — 



Station. 



O 
2; 



IVizagapatam 
Nellore . 
_ ^ Cuddapah 
^%\ Ongole . 
f Masulipatam 
\ Coconada 



Madras 
Saidapet 
Tada . 
Chittoor • 

Chingleput 

Conjeeveram 

Vellore • 

Arcot 

Cuddalore 

Negapatam 

Trichinopoly 

Tanjore 

Madura . 




c4 



t/3 



Distance 
from path 
of centre. 



Miles. 

365 
100 

70 

220 
290 

NiL 

10 

15 

10 

30 
25 

3" 
30 
no 
160 
180 
170 
250 



Hour. 



8 A.M. 

Noon 
Noon 
Noon 

8 A.M. 

Noon 

Midnight 
Noon 
Noon 
Noon 



Noon 
Noon 
Noon 

• • • 

4 P.M. 

• • • 

8 A.M. 



Rai 


NFALL RE0I8TERKB 


ON 












Total. 


30th. 


3l8t. 


ISt. 


and. 




mi. 


370 


no 


1*40 


6 20 


1*30 


2'00 


3-?o 


I "20 


8-30 


o-io 


O'lO 


2*20 


r6o 


4*oo 


... 


o'l.S 


2*40 


O'lO 


265 


• a. 


025 


2-50 


032 


3-07 


... 


1-85 


2 90 


0*24 


4-99 


4' 72 


9*20 


0'20 


0-65 


1477 


2-50 


4-90 


7'oo 


070 


15-10 


2*95 


370 


0*40 


030 


7-35 


... 


6'oo 


0-20 


0-25 


645 


1-55 


1-85 


8-75 


3-60 


1575 


115 


050 


670 


225 


lo*6o 


• • • 


605 


... 


0'20 


6-25 


025 


o-i8 


555 


0-15 


613 


• • • 


... 


• •• 


O'lO 


O'lO 


o-i6 


* * * 


o*o8 


0-25 


0-49 


• •• 


... 


0-44 


*•* 


044 


• • • 


... 


• * • 


I'lO 


IIO 


1*10 


... 


... 


• a. 


I'lO 



The positions of these 
the Annual Reports on the 



rainfall stations are shown in the chart prefixed to 
Meteorology of India. 



374 



Bay of Bengal' and Arabian Sea Cyclone Memoirs. 



The preceding rainfall data show— 

/^/— That the rainfall was heaviest in and near the path of the centre* 
^»^— That it diminished rapidly in amount from the sea coast to the io« 

terior. 

jr^*— That it diminished rapidly in amount to the north and south of the 

path of the centre, and extended much further to the north than 

to the south of the centre. It was large in amount on the sea 

coast at distances of 300 to 400 miles to thenorth of the track of 

the storm, whilst it was almost nil at a distance of loo miles 

to the south. 

^M— The rainfall was most intense in advance of the cyclone centre, and 

the line or narrow belt of heaviest and most intense rainfall, so 

far as can be judged from the limited data, very approximately 

coincided with the line of advance of the storm centre. 

Peculiar features of the air movement in the storm area, — One important 

feature of the winds in the November and December cyclones is the great 

strength of the winds at very considerable distances from the centre in the north 

quadrant. It is very probable that the cyclonic rainfall which is due to the 

southerly or humid winds entering the storm area in the eastern quadrant is 

usually most intense in the western quadrant. Hence ascensional movement is 

most active in the western quadrant and the horizontal movement comparatively 

feeble. The horizontal movement of indraught is hence most strongly developed 

in the eastern and (perhaps to a slightly less extent) in the northern quadrant. 

The following data show that this was undoubtedly the case in the present 

cyclone :— 





DisTANCK or Station 

FROM THK 1 RACK OF THI 

Storm. 


AVIRAOK VKLOCITY OF THI WIND IH MILKS 

PKR hour for THK 34 HOURS INOINO 

8 A.M. OF THE 


Average wind 
velocity of 
period agth to 
and. 


Ratio of 

wind 

velocity of 

paiodto 

normal. 


Staiion. 


a9tb. 


30th. 


3i8t. 


1st. 


and. 


Negapatam . 


160 miles south of 
path . . 


3 


4 


5 


5 


3 


4 


•go 


Salem 


140 miles south of 
path 


I 


2 


I 


I 


2 


1-4 


'47 


Madura 


260 miles south of 
path 


3 


3 


I 


2 


I 


2 


•67 


Trichinopoly 


190 miles south of 
path 


3 


3 


4 


7 


4 


4*2 


1*05 


Bangalore • 


40 miles south of 
prolongation of path 


4 


3 


4 


5 


11 


54 


1-35 


Madras 


Near path 


6 


8 


14 


32 


9 


14 


2-8o 


Masulipatam 


210 miles north of 
path 


9 


9 


9 


31 


9 


13*4 


3*35 


Cocanada 


290 miles north of 
path 


15 


22 


28 


28 


22 


23 


3*o6 


Secunderabad 


250 miles north 


7 


6 


5 


9 


12 


8 


2'0O 


Sholapur • 


« •• 


14 


15 


17 


19 


21 


I7'2 


2'3a 
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The following table gives a brief statement of the winds experienced by the 
S.S. Sirsa and Goorkha in the northern and southern quadrants of the storm : — 



ViMIL. 


Date. 


Position with respect to storm. 


Character of whids. 


Sirsa 

Goorkha . • • 

Sirsa 

Sirsa • • • 
Goorkha • • 


30th 

••• 
31st 8 A.M. 

31st 2 P.M. 
31st 


At Masulipatam, 400 miles 

north-west of the centre. 
At Madras^ 300 miles west 

of centre. 
100 miles north-west of 

centre. 
50 miles north of centre 
From 50 to 80 miles south of 

Madras during day. 


Strone breezes with heavy 

squalls. 
Light to moderate breezes. 

Hard gale with hard squalls. 

Terrific gale. 

Moderate winds during day. 



The comparison of the winds, as experienced by the Sirsa and Goorkha on 
the 30th and 31st at nearly equal distances from the centre in the northern and 
soutliern quadrants, shows most strongly the great difference between their force. 
Hurricane winds prevailed near the centre in all directions. In the southerly 
quadrant, winds of force 8 were probably* not experienced at a distance of more 
dian 50 or 60 miles south of the centre near the Coromandel Coast, whilst in the 
northern quadrant they extended to at least 250 or 300 miles. The average force 
of the winds on the 31st, during which the storm approached and passed over 
Madras, was (judging from the anemometric data) as great at Musulipatam and 
Cocanada as at Madras. A comparison of the wind amounts at Salem, Trichi- 
nopoly, Madura, and Negapatam at distances of 120, 160, 200, and 160 miles to 
the south of the track of the storm with the amounts registered at Sholapur and 
Secunderabad (each about 300 miles north of the track) shows that the same re- 
lation obtained generally over the whole area of the cyclonic circulation. 

The facts of these storms hence appear to establish that when they are fully 
formed— 

{a) The indraught is chiefly maintained by a humid current from the 
south of the Bay which is in fact the retreating south-west mon- 
soon and which enters the cyclone area chiefly in the eastern 
quadrant. 
{b) The ascensional movement and rainfall in each case when a deep 
depression and intense storm has formed in the south of the Bay 
and is advancing westwards occurs most largely in front of the 
storm or in the western quadrant. 
{c) In consequence of the ascensional movement occurring chiefly in 
the western quadrant, the winds of indraught extend to very con- 
siderable distances from the centre to the north and east^ and 
the right advancing quadrant is peculiarly dangerous, more espe- 
cially when the storm is approaching the Coromandel Coast. 
{d) As a further consequence of this action, and also of the friction 
offered by the land to the air motion in the western quadrant, 
the winds in the southern quadrants of these storms are com- 
paratively light, except quite near to the centre. 
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[e) The practical application of these facts is that ships should if possible 

avoid the right advancing quadrant of these storms if they are 

lying at anchor at a port on the Coromandel Coast when a cyclone 

is approaching. They should, when the warning or danger 

signal is hoisted, endeavour to ascertain as early as possible the 

probable track of the centre, and pass into or remain if possible 

in the southern quadrant. 

This rule was observed by the Captain of the Goorkha and violated by the 

Bhandara. The Sirsa ought to have adopted a different course shortly after 

she left Masulipatam and passed to the eastwards or north-eastwards instead of 

the southward. By continuing on the latter course too long she was carried into 

the heart of the cyclone, and experienced a protracted spell of hurricane winds 

and cyclonic weather. 

Barometric depression in the storm. — The following table gives data show- 
ing the lowest observed barometer in the area of depression at various times 
during the existence of the storm :— • 





Hour, 


Ship or place of 
observation. 


^PoaiTIOM 


Barome* 

ter 
reduced. 


Varia- 
tion of 
Barome- 
ter from 
normal. 


, 


Day. 


LaHtude, 
North. 


LoiiKi* 
tude,£ast. 


Difltance and bearing of 
centre. 


Oct. 26th 

27th 

28th 
29th 
30th 
31st 

Nov. 1st 


Noon 
Noon 

4 P.M. 

Noon 

4 P.M. 

Noon 

8 A.M. 
4 P.M. 

6 P.M. 

7 P.M. 
9-50 P.M. 

10-30 P.M. 

8 A.M. 


S. Victoria Regina 
S. Davenby Hall , 
S. Ditto • 
S. Victoria Regina 
S. Davenby Hall . 
S. S« Peshvfa • 
Madras 
Madras , 
S. S. Clive . 
S. S. Sirsa . 
S. S- Bhandara 
Madras 
Madras • 




7 42 
9 24 
9 50 

11 57 

12 

n 57 

13 4 

13 4 
In c 

Near 

Near 

13 4 
13 4 


e / 

89 17 

90 20 

90 30 
90 20 
90 50 

83 57 
80 14 

80 14 

entre. 

centre 

centre 

18 14 

18 14 


29*94 
•90 

75 
•86 

•77 
•82 

•73 

•49 
•19 

28-82 

29*15 
28-96 

29-71 


+•04 



—•01 

—•03 

-•13 
— '06 

—-16 

—•28 

—.63. 

— I'OO 

—67 

-'92 

—IS 


160 miles to N.-N.-E. 

45 miles to N«-W. 

55 miles to N.-W. 

90 miles to W.-sS.W. 
250 miles to W. 
100 miles to E. 
160 miles to E. 

22 miles to W.-E. 

50 miles to N.-W. 
100 miles to N.-W. 
40 miles to W.-N.W. 

16 miles to N*-W. 

60 miles to W. 



Circumstances attending the breaking up of the Cyclone. — It was stated in 
the enquiry on the loss of the S. Vaitarna^ that the present cyclonic storm pass- 
ed across the Peninsula from Madras to Mangalore and thence into the Arabian 
Sea. If it be assumed that a cyclonic storm has its ordinary meaning, viz*^ a 
cyclonic circulation with a definite centre at which the barometer stands lower 
than at the outskirts, and in the neighbourhood of which the strength of the 
winds is much greater than their normal force and the weather is stormy, then 
the observations appear to establish that the present cyclonic storm broke up in 
the Peninsula, and did not cross the West Ghd.ts at all. 

When the storm crossed the Madras coast at 10 p.m., it was travelling in a 
west by north direction with a velocity of about 10 miles per hour. It was then of 
moderate size, but of great intensity. Hurricane winds blew at distances of at 
least 30 miles from the centre, and very strong winds (exceeding five times their 
normal force) at distances of 200 to 300 miles north of the centre. The baro- 
meter at the centre stood nearly an inch below its normal height. 
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The wind and barometric observations taken at 8 A.M. of the ist show dearly 
that the centre of the storm was within the triangular area defined by the stations 
of Madras, Bangalore, and Cuddapah. Bangalore is 200 miles due west of 
Madras, and Cuddapah 150 miles to the north-west. The coast districts near 
Madras are very low to a distance of 40 or 50 miles from the sea coast, beyond 
which the ground rises rapidly and is more or less elevated and broken by hills. 
Bangalore is at an elevation of 2,150 feet in the midst of the Mysore plateau, and 
Cuddapah is situated in a valley at an elevation of about 450 feet amidst ranges 
of the East Gh4ts of 1,500 to 2,000 feet in elevation. 

The following gives the barometric and wind observations at these stations 
at 8 A.M. of the ist : — 



Madras 

Bangalore 

Cuddapah* 



Barometer. 



29707 
29*849 
29777 



Variation 

from 

normal. 



— •148 
+ -008 

— •060? 



Wind 
direction. 



s. 

N.-W. 
E. ? 



Ratio of actual 

to normal 
wind velocity. 



457 
125 



" The barometer at that hour was hence nearly a sixth of an inch highei; 
at Bangalore than at Madras, and a twelfth of an inch higher at Cuddapah than at 
Madras. These facts taken in conjunction with the wind directions show that the 
centre of the cyclonic circulation (or cyclonic storm), which was still in existence, 
was to the west or west-north-west of Madras, and much nearer to that station 
than either to Bangalore or Cuddapah. 

The following are the correspondfng observations taken at 4 P.M :— 





Barometer. 


Variation 
from nor- 
mal. 


Wind 
direction. 


Ratio of actual 

to normal 
wind velocity. 


• 

Madras ....... 

Bangalore .«•.... 

Cuddapah 


29-668 
2971 1 

29715 


—•103 
-030 
—•040? 


S.-S-E. 

N.-W. 
E ? 


3*14 
275 
••* 



Pressure was lowest at Madras as it had been at 8 A.M., but the differences 
between the pressure at that station and at Bangalore and Cuddapah were 
much smaller than at 8 A.M. This, taken in conjunction with the shift of wind 
at Madras from S. to S.-S.-E., indicates that the storm centre had advanced fur- 
ther to the west during the interval, but the pressure distribution establishes 
that it was nearer to Madras than to either Bangalore or Cuddapah. Taking into 
consideration the distances of these stations from Madras, it is certain that the 
storm centre had not advanced more than 70 miles to the west of Madras during 
the 18 hours extending from 10 P.M. of the 31st October to 4 P.M. of the ist 
November, whilst the barometric data prove that the depression had filled up 
very largely (if not almost entirely) during that interval. This is further con- 
firmed by the fact that the wind velocities at 4 P.M. were comparatively small, 
and were barely strong enough to be considered as stormy winds. The average 



• Observations have not been recorded at Cuddapah for a sufficient number of years to give accurate 
means* 
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velocity of the storm centre during the previous i8 hours was hence less than 4 
miles per hour. As its velocity at the commencement of this interval (10 p. M. 
when crossing the coast) was at least 10 miles per hour, it is almost certain that 
its velocity during the afternoon of the ist was less than 2 miles per hoar, at 
which rate it would have required Bve or six days to cross the Peninsula in the 
latitude of Madras. 

The position of the storm centre has hence been traced up to 4 P.M. of the 
ist November without any difficulty. At that time it was probably near Chittoor, 
and about 70 or 80 miles from the Madras coast, or near the foot of the hills 
bounding the Mysore plateau. The barometric depression in the storm area was 
now very small (probably less than a sixth of an inch), the winds were compap 
ratively feeble (at Madras they averaged 14 miles per hour during the previous 8 
hours and at Bangalore 3 miles per hour),' and the storm centre was almost sta- 
tionary and advancing at a rate probably not exceeding 2 miles per hour. These 
facts show that the storm had almost filled up and was now of comparatively 
little importance. They also establish that the storm, which was a very intense 
one when it crossed the coast, had hardly any power of crossing hills. It was in 
{act evidently one of low elevation in which the cyclonic circulation is rapidly 
broken up by the obstruction of a line of hills running at right angles across the 

path of the storm. 

Taking the whole of these facts into consideration the most reasonable infer- 
ence is that the storm would completely fill up during the night of the xst, and 
disappear before the morning of the 2nd. 

We have now to ascertain whether this was really the case. 
The observations of the next week show that a cyclonic storm crossed the 
Kattiawar coast on the morning of the 9th, and the simplest explanation of the 
origin of the storm is that it was the direct continuation of the storm which 
crossed the Madras coast on the evening of the 31st October. 

In order to establish that this storm did not die out on the evening of the 
1st, as appeared to be most probable from the observations of that day, it is 
necessary to establish that a depression which the 8 A.M. observations of the 2Dd 
indicated as in existence off the Malabar coast near Mangalore was the conti- 
nuation of the Madras storm. It was in fact the only depression in existence on 
the morning of the 2nd in the Southern Indian area. 
Hence we have to enquire— 

[a) Whether this depression was the continuation of the Madras 

cyclonic storm. 
(/;) Whether there was a cyclonic storm prevailingin this depression area. 
The whole of the evidence given in pages 225'8shows that the area of de- 
pression off the West coast was characterized by light variable winds and squally 
weather on the evening of the 2nd, but that there was no strong or well-defined 
cyclonic circulation of the winds. Hence it is certain that a cyclonic storm did 
not pass across the West GhAts into the Arabian Sea on the morning of the 2ndL 
Also the following facts appear t est ablish that the Madras depression filled up 
on the evening of the ist, and that the Arabian Sea depression was not, in the 
ordinary acceptation of the word, a cyclonic storm and the continuation of the 
Madras cyclone. 
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The first is that cyclonic storms and barometric depressions in October and 
November have very slight power of ascending and crossing hills and mountain 
•districtSi and in the great majority of cases they are either broken up or deflected 
^nortfawards wfien they approach a line of hills running transversely to the direc- 
tion of this path. 

The following gives a list of all thq cyclonic storms of October, November, 
aad-December in the Peninsula of the last five years, and their subsequent course 
• after rvaching land : — 

1885.— 5torm of 1st to 3rd November, Crossed the coast near Madras and broke up- 

very shortly afterwards in the Carnatic. 
1886. — Storm of i6th to 20th October. Crossed the coast near Coc&nada and broke 

.up wifhout crossing the East Ghats. 
i886.^»Cyclone of and to i6th November. Crossed the Madras coast, and, so far as 
can be judged by the observations, passed out into the Arabian Sea, and ad- 
vanced by a curved path to the Beluchistan coast. 
l886.^Storm of 14th to 34th November. Crossed the Circars coast and filled up with- 
out crossing the East Gh&ts. 
i88S. — Storm of 7th to 9th December. Crossed the coast near Madras, and broke up 

in the Peninsula. 
1887. — Storm of 8th tp 14th October. Crossed th6 coast near Madras, and recurved in 
the Peninsula first to north and then to north-east, and broke up in the North- 
West Provinces. 
i888.^Cyclone of 24th October to ist November, vis,, the storm under discussion* 
1888.— Storm of 1 2th to i6th Decetnber. Crossed the coast south of Negapatam and 

broke up in South India. 
1889.— ^torm' of 19th to 27th December. Crossed the Madras coast and broke up in 
South India. 

Hence, of thes^ nine storms only one apparently crossed the West Gh&ts 
and was continued as a cyclonic storm in the Arabian Sea. Even this storm is 
doubtful, as in the report of it which was drawn up by myself and published in 
the Meteorological Memoirs, Volume IV, Part 4, it was noted that the method 
. of its transmission across the Gh&ts was not shown. Hence the chances based 
on previous experience against a cyclonic storm in November passing across the 
Peninsula into the Arabian Sea are at least 10 to i. In the present case it has 
been shown that the storm had almost filled up on the ist, and that it was almost 
stationary at that time and apparently unable to surmount the hills bounding the 
eastern edge of the Mysore plateau. Taking the latter facts into consideration, 
it increases the probabilities against the storm in question crossing the Penin- 
sula to at least 100 to i. 

Again, the centre of the depression off the West Coast at Mangalore at 
8 A.M. of the 2nd was at least 300 miles west of the position of the storm centre 
"at 4 P.M. of the 1st. The 4 p.m. observations of the 2nd show that the very slight 
depression off Mangalore had disappeared, but that another was in existence off 
Karwar, the centre of which was at least 150 miles to the north-north-west of the 
centre of the depression in existence at 8 A.M. 

If it be assumed that th^se depressions were the direct continuation of the 
depression and storm in Southern India on the ist, and that the depression was 
propagated or advanced in the same manner in which a cyclonic storm is usual- 
ly considered to be propagated, it would be necessary to assume that shortly 
after 4 p.m. of the i-st, when the storm was apparently dying out, its energ)^ 
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was suddenly and largely increased, so that it was enabled to Aiove westwards 
across the Mysore plateau (average elevation 2,500 feet) and the West Gh&tsiH 
Mysore and Coorg (average elevation 5,000 feet) with a mean velocity of at least 
20 miles per hour, and that after 8. A.M. of the 2nd it recurved" and moved to 
the north-north-west with an average velocity even exceeding that of the pre- 
vious night. There is not a single observation, so far as I can judge, which sup- 
port sthis explanation, and the whole weight of fact and probability is opposed 
to it. 

Having thus proved, so far as it is possible, that the depression off Manga- 
lore on the 2nd was not the continuation of the Madras storm in the proper sense 
of the word, it remains to give some explanation of the forn^ation of that deprea. 
sion. It has been pointed out that although the phenomena indicate that the 
cyclonic circulation broke up as acyclonic^storm, they also suggest that a disturb- | 
ance was propagated westwards which was probably absorbed into an area, of 
unsettled weather in the Arabian Sea on the 2nd and 3rd. 

It is hence necessary to indicate the physical actions which might produce 
such an effect in order to show that the explanation is not only a possible bat 
a probable one. 

The cyclone when it crossed the Madras coast was one of comparatively 
low elevation. In other words, the ascensional movement and the condensatioD 
of aqueous vapour were most vigorous at a very moderate elevation, probably 
not exceeding 3,000 feet. The ascensional movement determined by this con- 
densation of aqueous vapour and transfer of energy was necessaply continued 
upwards to a considerable elevation above the region of most vig^ous action, 
and gave rise to an anticyclonic outflow in the upper strata. Whilst the cyclone 
was advancing across the sea area to the coast, these two parts oi the complete 
cyclonic circulation formed a single system, the motion of the upper portion 
being evidently determined by that of the lower portion. When the cyclone 
crossed the coast, it was approaching the line of the East Ghftts, a range of hills^ 
the average elevation of which in the Carnatic is about 2,000 feet, TT^is line of 
hills ran almost directly across the path of the storm, and hence offer^ a very 
powerful obstacle to the easterly humid winds feeding into the storm. Hence 
the lower cyclonic circulation was broken up in the course of a few hours. The 
humid winds no longer fed into the storm area as -heretofore, and the raim 
instead of being concentrated and cyclonic in character, became diffused and 
irregular in its distribution. Hence not only was the lower air circulation 
broken up, but the transfer of energy necessary to maintain the active ascen- 
sional movement and cyclonic phenomena in the lower air strata ceased. The 
dependent movement in the higher strata, which had been initiated and controlled 
by this lower air motion, was not affected by any obstacle. As the viscosity 
or frictional resistance of the upper strata of the air to motion is small in 
amount, the motion in the higher strata would hence continue for a very consi- 
derable period after the breaking up of the lower air motion, and the mass under 
considetation would move forward as an eddy in the middle strata of the atmos- 
phere, and hence probably with a velocity liot very different from that of the 
strata in which it was embedded. The average motion of such eddies in India 
appears to be about 15 miles per hour, or 300 to 400 miles per diem, which is the 
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llieati rate of motion of the larger cold weather storms across Northern India 
in the months of December, January, and February. 

Hence, there appear «to be sufficient theoretical reasons for believing that 
%v^heQ such a storm as the Madras cyclone of October 31st crosses the coast, the 
cycldnic circulation in the low-er atmospheric strata is generally, if not always, 
broken up by the obstructive action of the lines of hills in Southern India, and 
hence the cyclone or cyclonic storm only affects the coast districts. On the 
other hand, the upper portion of the cyclonic circulation breaks up very slowly, 
jsind, as it is no longer controlled by the indraught to the lower strata, it is'Carried 
forward with a velocity determined mainly by the movement of the middle at- 
mospheric strata. Hence cloudy weather extends rapidly westwards, and the 
slight distnrbance passes unaffected across the comparatively low West Gh&ts, 
and may give rise to a slight depression in the Arabian Sea, where, if circum* 
. stances are favourable, this depression may develop again into a cyclonic storm 
or cyclone. 

Numerojus examples might be given of the apparent rapid transmission 
of slightly disturbed weather and of shallow depressions westwards across the 
West Gh&ts into the Arabian Sea on the apparent breaking up of cyclones or 
cyclonic storms in Southern India in the months of October, November, and 
December from- the weather charts published during the«past three years. The 
following remarks in Mr. Blanford's report on the Meteorology of India for 
the year 1881 show that this peculiar feature of the cyclones of Southern India 
had not escaped his observation. He says :«- 

'' On the lotfa and nth of November a small cyclone formed ofE the coast 
of Ceylon, and, on the morning of the 13th, reached the Madras coast, between 
Negapatam * and Madras, moving apparently in a north -north-west direction. 
The barometric depression was small, but the winds were very strong, and the 
sea high ; and, as aconseq uence, the Madras break-water, which had withstood, 
without injury, a previous cyclone of much greater Barometric intensity, was 
greatly damaged. • This vortex appears to have broken up against the Eastern 
Gh&ts ; but while it was still in existence a little to the west of Madras, another 
vortex was forming on the west coast south of Goa, and this appears to have 
pursued a north-west or west-north-west course across the Arabian Sea. The 
instance is important as illustrating what is most probably the usual history of 
such storms. It is doubtful if, in any case, a vortex crosses the plateau of the 
Peninsula at an elevation of between 2,000 and 3,000 feet above sea-level. Cer- 
tainly there is no case of the kind on record since the weather phenomena have 
'been laid down on daily charts." 

American meteorologists appear to observe similar phenomena in the case of 
cyclonic storms approaching the Rocky Mountains. The Chief Signal Officer 
of the United States says of these storms: *' When storms are said to cross the 
Rocky Mountains or other plateaux, it is, I believe, understood that it is an abridg- 
ment of a fuller statement of the process by which a disturbance on one side gives 
rise to a disturbance on the other without the experience of an actual ^torm in 
the plateau. Barometric, and sometimes thermome trie, disturbances are Ap- 
parently thus propagated without special rainfall or wind at the higher levels, 

but the subject is one which is still in need of further elucidation/' 

L 2 
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III.— Discussion of the more important feature of the Third Storm. 

Origin of the Third Storm. — The materials for the discussion of this storm 
are much less satisfactory from every point of view than of the preceding. Thej 
are much less in amount, as the storm proper did not advance across the usual 
steamer track between Bojnbay and Aden, and hence not more than one or two 
vessels were involved within the inner storm area. Much of .the information b 
unsatisfactory, and in some cases is not only doubtful but almost certainly erro* 
neous, and hence it was not possible to utilize^t in the discussion of the stonn. 

The origin of the storm has been partly stated in the preceding pages. During • 
the last week of October, when the previous cyclone formed in the Bay of Bengd 
and advanced westwards, weather was very disturbed over a large portion of tne 
Arabian Sea. A steady north-east monsoon was blowing in the north of the Ara- 
bian Sea, and moderately strong south-west winds (due to the retreating south- 
west monsoon current) prevailed in the south. Between these two.areas'of op- 
posite winds there was an intermediate area of low pressure, variable and unsteady 
■windS| frequent rain squalls and unsettled weather. This area formed a long and 
comparatively narrow belt or trough which stretched from about the meridian of 
54^ E. to that of 68^ E., and between the parallels of X2° and 16^ N. So far as can 
be judged from the limited information, there was a tendency to the formation of 
cyclonic whirls in this area, but they did not pass beyond the initial stage. The 
Peninsular and Oriental steamer Clyde prepared for bad weather on the ist when 
entering this area on her passage from Aden to Bombay. The S.S. Serapis 
had north-east gales, force 8, on the same day. The ship Columbus encounU 
ered stormy weather in this area on the 31st and ist. This disturbance was evi- 
dently independent of the cyclonic storm in the Bay of Bengal, and different in 
character. It was a diffused disturbance spread out over a large area in which 
a tendency to concentration showed itself in different parts for short periods, but 
passed away. ' When the cyclone, which had formed in the Bay of Bengal, pass* 
ed across the Madras coast, it filled up rapidly and broke up as a cyclonic storm 
on the frontiers of Madras and Mysore. The disturbance -in the middle (and 
upper?) atmospheric strata due to the cyclone was, however, not only conti- 
nued, but was carried rapidly to the westwards with a velocity of 300 to 400 
miles per diem. This slight disturbance passed out into the Arabia^ Sea on the 
morning of the 2nd, and was apparently absorbed shortly afterwards on the 3rd 
or 4th into the eastern portion of the area of unsettled weather which had been 
in existence in the Arabian Sea for some days. The weather gradually improved 
in 'the western half of this intermediate area, but it became very disturbed in 
the eastern half, more especially near the eastern extremity. 

The area of disturbed squally weather shifted and extended slightly .during 
the 4th, 5tb,. and 6th, without showing any definite centre, or concentration of 
wind or rain such as marks the initial stage of a cyclonic storm.- On the night 
of the 6th and the 7th it concentrated and began to move to the north-north-east. 
The S.S. Idar was involved in the storm on the 8th, and experienced hurricane 
winds. It was then a small but severe cyclonic storm, and advancing towards 
the Kattiawar coast which it crossed next morning (the 9th) about 8-30 A.M. 
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Character of ike Storm,^^The storm derived an unusual interest from the fact 
tfaat the Vaiturna coasting steamer, with 600 native passengers on board, went 
down in the storm during the night of the 8th. She was, however, a very light 
▼essel of small draught and with • much top-hamper, and hence not fitted to 
encountei: a cyclonic storm. 

The whole of the evidence appears to show that although very strong (pro- 
bably hurricane) winds prevailed near the centre of the storm, it was an unusually 
small cyclone. The only vessel contributing information which passed through 
it was the -8.8. Idar. She was; involved in it on the evening of the 7th and 
morning of the 8th, and was evidently carried with the storm by the' currents for 
several hours, as^er barometer was almost unchanged in height from 4 A.M. to 
noon of the 8th (being about half an inch below the normal). Her observations 
hence do not enable any estimate of the storm area to be made. 

There were several steamers off the Kattiawar coast on the steamer track 

■ 

between Kurrachee and Bombay on the night of the 8th and morning of the gth. 
The following table gives the position of these vessels at 8 A.M. of the 9th, when 
the storm centre was approaching the*coast nearly midway between Verawal and 
Mangrol, and was at a distance of 5 to .10 miles from that coast :— 



■ • 

• 


Dtefeance and 

bearing of vessd 

from centre* 

• 


Barombtbr. 


Wind 
direction. 




Vbmiu 


Actual. 


Corrected. 


Wbathbr. 

• 


■ 

Pachutkba • • 


4*5 mjles south. 


2976 


29*76 


O.-O-ll,, 


Strong gale and high 
cross sea and heavy 
squalls. 


HafnpsleaB • • 


75 miles to S.-E. 
byE. 


•24 


2979 


s. 


Strdng wind and heavy 
sea. 


Purulia 

• • • 


9^ miles fo S.-E. 
byE. 


•88 


29-82 

• 


s. 


Moderate to fresh gale, 
with frequent heavy 
rain squalls. 


Idar • . ' . 

• 
« 


120 miles S.-S.-E. 


•62 


29-81? 


s.-s.-w. 


Fresh breeze ; sea com- 
paratively smooth. 


Calder • • • 

• 


40 miles S.-S..W. 


•78 


2978 


N.-W. to 
W. (?j 


Moderate gale with 
high confused sea. 



The preceding observations establish completely that the storm was of very 
small extent. The Pachumha was only 18 miles south of the centre, and in the 
quadrant of strongest winds. Her barometer had fallen very slightly since leav- 
ing Bombay, and was only about a sixth of an inch below the normal \ hence the 
depression at a distance of less than 20 miles from the centre was only a fifteenth 
of that observed at False Point in the September cyclone of 1885, and a sixth of 
that at Madras when the second storm discussed in this memoir passed over it. 
The Pachumbct ^t that time experienced a strong gale with heavy squalls. 
When this is compared with the winds experienced by the Sirsa and Bhandara 
in the Bay of Bengal a week previously, at much greater distances from the cen- 
tre in the second cyclone in the Bay, the small extent and feebleness of the storm 
as compared with the previous storm, Jbecome apparent. 
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The remaining four vessels were at distances varying from 40 to 13b miles. 
The Purulia crossed in front of the storm on her voyage from Kurrachec to 
Bombay, and the Calder crossed the track about 30 miles behind the centre. 
These vessels reported moderate breezes to a moderate gale. The logs of these 
vessels for the 8th and 9th are given in Appendix C A reference to them will 
show that in no case did the barometer fall to any estent, or indicate that the 
vessels were passing through or near a severe cyclonic storm. So far as can be 
judged from the data, the diameter of the storm area, in which winds of force 8 
or upwards prevailed, does not appesrr to have exceeded 70 or 80 mifes. Out- 
side 'this area the winds were by no means strong, and wi^in thi9 area they 
were apparently nowhere of hurricane force. 

It is hence very probable that this storm, which formed on the 6tb and yfli 
in the eastern part of the intermediate area of low pressure and squally 
weather in the Arabian Sea, was of very small extent, and that the diameter of 
the area in which the winds were of force 8 was certainly less than 80 miles and 
probably less than 60 miles. The barometric depression was also, so far as can 
be judged, very small, and probably never exceeded four or 6ve tenths of ao ioicb 
at the centre. 

Track of the Storm.'^The following table gives the position of the centre 
at various dates, beginning with the noon of the 7th when the storm bad formed 
and was beginning to move northwards :— 





Hour. 


Position or Cbrtrs. 


Dhtance 

MMedorer 

inprerioiii 

Boon. 


• 
. ■ 


Day. 




Latitude, 

N. 


Longitude, 
E. 


Rate of motioB per 
htfur. 


• 


m 







1 




• 


7th . 


Noon 


... 


16 


67 30. 


*•» 


• 

• •• 


8th • 


8 A.M. 


... 


17 45 


68 30 


180 


9 miles. 


9th . 

• 

• 


8 a.m: or 
8-30 A.M. 


Crossed the 
coast midway 
between Mang- 
rol and Vera- 
wal. 


21 


70 30 


240 

• 


10 miles. 

i" 

■ ■ 


9th • 


4 P.M. 


Between Bhuj 
and Rajkot 
and near to 
Rajkot. 


22 30 


71 


88 

• 


11 milesb 


loth • ^ 


A>M. a 


• 


23 15 


71 30 


84 


5^ miles. • 



The discussion has shown that the unsettled squally weather off the Bom* 
bay coast did not develop into a cyclonic storm until the 6th and yth^ and hence 
that there was no well-defined centre of cyclonic circulation until the yth. The 
storm marched to the north by east, at an average rate of about 10 miles until it 
reached the Kattiawar coast. It broke up .cis a cyclonic storm about 24 hour» 
afterwards in the neighbourhood of the Aravalli Hills, and its velocity decreased 
considerably during the last 12 or 18 hours of its existence. 
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Barometric depression^ — The following table gives the data from which the 
presston at and near the centre of the storm can be estimated :-^ 



* 


Hoor. 


Ship or place of 
observation. 


Position. 


Barome- 
ter cor- 
rected. 


Varia- 

tlon 

from 

normaJ 


Distance 

and 
bearing 

of 
centre. 




Day. 


Latitude, 
N. 


Longitude, 


Weather at place 
of observation. 


• • 

• • 

• • 

• • 

• 


1 
4 P.M. . 

Noon . 

■ 

Noon . 
Noon . 
Noon . 

Mid- 

night, 

8 A.M. 

■ 

»» • 

»9 • 


S. S. Columbus . 
S* S, Drumbarlre 
S. S. Columbus . 

Ditto 
S. S. Idar 

■ 

Ditto . 

Ditto . 

Rajkot • 
Ditto 

£)eesa • 


/ 

14 50 

17 53 
15 14 

15 39 

17 31 

18 15 

'7 50 

22 17 
Do. 

24 16 

• 


1 

■ 

66 30 

^9 4 

67 23 

.68 28 

66 2 

67 .0 
"68* 15 

17 52 
Do. 

72 14 


1 
29-60 

«9*69 
29-68 
2978 
29-78 

29*43 
29-38 

29*84 
2993 

29*92 


-•30 

—•31 
—•28 

-•18 

• 

—•26 

-•59 

-•65 

—•19 
—-07 

• 

— '©9 


Miles. 

75N.- 

E. 
15^5.. 
S..W. 
80 N.. 

E. 
70 W.- 
N.-W. 
150 S.- 

E. 
30 S. 

30 s.- 

E, 

90 S. 
80 N.- 

E. 
75 S.. 

W. 


• 

Hurricane. 
Heavy squalls. 
Moderate gale* 

Fresh gale. 
Hard gale. 
Cyclonic gale. 



IV.— General Conclusions. 

The following appear to be a few of the more important inferences with re- 
:d to the constitution and motion of the cyclonic storms described in the 
jceding pages, andj therefore, probably of cyclones generally in the Indian 



:a:- 



jsl. — That the winds differ considerably in intensity in different qua- 
drants, and that this difference is mainly caused by the fact 
that the humid winds which maintain the vigorous circulation 
of the cyclone enter mainly in one quadrant. 

5«rf.— The amount of ascensional movement or uptake differs very con- 
siderably in different quadrants, and is usually most rapid and 
vigorous in the advancing quadrant at some little distance in 
front of the centre, 
jr^.— >In consequence of ascensional motion and rainfall taking place 
most vigorously in the advancing quadrant, or in front of the 
cyclone, the isobars are oval in form, and the longest diameter 
• ^ coincides approximately with the direction of the path of the 
centre. The centre of the cyclonic circulation and of th# 
storm is not in the middle of this diameter, but is atsome dis- 
tance behind. As a further consequence, the gradients are 
steepest in the rear of the storm, centre. 

^M.-*A consideration of the relations stated in the preceding, show 
that a cyclonic circulation cannot be resolved into the trans- 
lation of a rotiating. disc or mass of air. The fact that the 
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main supply of the energy is appHed in front bf the cyclone 
suggests that it is perpetually renewed in front, and that in 
fact its motion and transmission are hence rather to be ex- 
plained by some proems analogous to the transmission of a 
wave. 

5M.— The direction or line of advance of these storms appears to be 

mainly determined by the rainfall Klistribution. There is 

a very marked tendency for storms to form in and to run 

along the south-west monsoon trough of lo'w pressure, if it be 

Mn existence at the time of the formation of tfae storm. 

tfM.*-The lie of the south-west monsoon trough of low pressure at any 
time, and hence also of the most probable tracks of cyclonic 
storms at that time, depends upon the relative strengths 
and extension of the two currents. When both are blowing 
strongly, as is usually the case 'in July and August, the most 
probable direction of -motion of a. cyclonic storm at such a 
time is west with a slight curving to north, if the. storm con- 
tinues its course westwards after passing into the Central Prov- 
inces. If the Bombay current be weak,- the storm will pro* 
bably either break up in the Central Provinces or recurve 
rapidly to north. 



Bay of Bengal and Arabian Sea Cyclone Memoirs. ■ 



3S7 



- APPENDIX A. 

. The Mowing tables give complete rainfall daU for all districts in the Central Prtmnces,. 
North- Western Provinces and Oudh, and the Punjab, during the period o( the storm of Septem- 
ber. The distribution <rf rainfaH is given i»i the four charts in Plates XXVII to XXVIII, in 
which the distribution of rainfdil during the ^ hours preceding 8 a-h. of the dace named in the 
charts is shown-t^ meftns of lines of equal rainfall or isohyetic lines :— 

Rainfall, Central Provinces, September 188S. 





16TH SEfV EMBER. 


17TK Septkmbeb. 


iStk Sefteubbk. 


19TH Se pre USES. 
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Ill 
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■u 
11 

3-- 
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.H 

ll 
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1 

< 


U 

X 


•S 

=3 - 

f 


=3 

K 

■1 


ll 
II 


1 


Sauffor . 
Damoh . 

KnXr ; 

S«oni 

Behi" ; '. 

Wardha . 
Nagpur . 
Chanda . 
Bhandara 
UaUghat 
Baipur . . 
Bilaspur . 
Sambalpur 
Kalahandi Sute 
•Uastat Sute . 


■.■33 

oy 

o'SS 
0-39 
OS? 

o;o5 
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0-I6 

j»3 
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o-6o 
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September. 


SKrTEMBEB. SePTEMHER. | SePTEHBEK. 


September. 
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1* 
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II 


1b 
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il 


ij 

i^ 
^ 


-8 
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DehraDun. 
Sahatanpur 
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Meerut - . 
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z 


I 


z 


COS 

o'is 

o-bS 
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o;65 


o;96 
lao 
0-54 

%Z 

0-50 

o-ag 


3-83 
170 

I'M 
335 
3-33 

a-To 
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Rain/all, Punjab, September iS88. 



iSth Sbptkubbr, 



19TH Septbhber, 



I* 



Dera lamail 

Khan. 
Dera Ghazi 

Khan. 

MuzaSargarh . 
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APPENDIX B. 









Logof H.M.I, M.S 


" Clive:\ 




Dste. 


Hour. 


HiiQHT or 


Wind. 














Weather. 








Xarome- 


moWt. 


DinKtioD. 


Foice 




jc«h October . 


..... 


I9-W> 


78 


■ -N. 


4 


Overcast squaBv weatber with paiisitii 
Bhowera. LFghtDing. 






8 A.U. 


29-93 


78 


N. 




Contiausd run. 








»9'90 


76 














3990 










- 


»■ '■ 


*P.M. 


syae 


■75 


N.-W. 


3 


and much rain throughout. 






6 P.M. 


39-84 


75 








; 


n ; 


II F.H. 


39-86 
39-86 


I 


N.-W. 


6 


Squally weather. Coatiaued rain. 






Midaight. 


39-83 


78 


N.-W, 


7 


Threatening appearoDce. Low cumih 
lu» scud, ud hard xqualb with rain. 
















aistOctober . 




39-83 




W.-N.-W. 








■' : 


3 A.M. 

3 A.M. 

,3-30 A.M. 


3978 
39-74 


".'.. 


W.-N.-W. 
N.-W. . 


... 


Very hard squalls at Interrab. 






4 A.M. 


»9'74 




N.-W. 


" 6 








4-30 A.M. 


19-73 










" 


" 


SA.11. 
5-30 A.M. 


^■73 
39-76 


... 


N..W. 




Moderate sea and hard squalls aod 
rain throughout. . 






6 AM. 


>9-78 




N.-W. by W. 


8 


Squally rainy weather. 






&-30 A.M. 


19-78 
















39-78 




N.-W. by W. 
N.byW. 










8 A.M. 


39-80 






Same weather as at 6 a. K, 






8-aoA.K. 


39-80 














9 A.M. 


i9'So 




N. by W. 










9-30 A.M. 


39-79 










» 


„ • 




**-7» 


... 


N. by W 




Ma<sesot cumulus scud flying at low 


; 


;; ; 


ICH30A.M. 
II A.U. 


39-76 
2974 


::: 


N.-WVbyW. 


.... 




■] 


» 


""^TOn"' 


29-71 


::: 


N.-W.bvW. 


8 


Squallv rainy weather. 






0-30 P.M. 


39-68 




N.-W .by W. 




Wind increasing in violence with high 






1 P.M. 


29-64 




W. byN. 




croaa north-easterly sea. 






1-30 P. i. 


29-61 




N.N.-W. 












29-57 




W.-N.-W. 










J-30P.M. 

3P-B. 

3-30 P.M. 


29-54 

29'43 
39-49 




West 

W. by N. 
W. bi S. 




Whole gale from west-north- ivest witt 
.violent sqgalls and inccssani bliodin; 
rain. High confused noi lh-ca5t«lj 






4 P.M. 


39-37 


"78- 


W.-S.-W. 






" 


:; : 


4-15 P.M. 
4-45 P.M. . 
5 P.M. 

S-iS p.»- 

5-30 P.M- 


39-36 
39-36 
?9-37 
»9-4r 




w.-n:-w. 

West 
S.-w!hy W. 


:■ 


Heavy contused sea. 

Squally weather with continuous 1^1 
and lightning. 
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Zc^t^lt. M: I. U.S." Clivt"— contiaiKd. 





Hour. 


Height 0? 


Wind 






Date. 










Wealhsr. 






Baro- 


Thermo- 


Direction. 


Force 




31st' October - . 


S-tS P.M. 


ag-jS 


... 


... 




Hsavy beam sea; Uindtng rain blow- 
Lull (or 10 minutes, and aga"n in- 




5-SS P.M- 






















creuing to hurricana violence. 




6 p.m. 


29-34 




S.-W. by W 






'.'. 7. '. 


6-45 P-"- 


ay*, 

12 


::: 


S.-W,"by W 


'}. 




'.'. '. 


7 P.M. 

;-is F-M. 


2g-62 


;;; 


S.-W.by W. 


::: 






T-S" «■■"• 


29-64 




S.-Wiby W 


9 






7-4S r.M. 


29-63 












8 P.M. 


29-67 


"78 


S..w!byW 




Kr'''=X''"'Bl'r^™£. 




8.30 P.M. 


29-69 




S.-W. by W 




,. ■ .1 


9 P.M. 


2973 




=.-W. by W 

Soutfi. . 




rising. 














" ■■ 


.OP.i.' 


29'75 




South. 


... 


Vivid lightning to the southward j over. 
cast gloomy weather, with diixzling 
rain thioughout. 




■ 0-30 P.M. 


39-77 




S.-E. 








29-77 




S..E. 








M'^'of^t 


19-77 




S.-E. 








29-77 


79 


S.-E. 




Same weather a* at lo P.M. 


iBt'Novembcr '. 


0-30 A.M. 


29-77 








Squalls and lightning from Soulh-eart. 






39-77 




S,-S.-E. 


5 








2977 














29-78 




E.-S..E. 




Squally rainy weather. 


" 


2-30 A;it. 


2977 


... 


... 


... 


Hani squaU from south-east^ accom- 
panied by lightning and rain. 




3 A.M. 


29-77 




S..E. by E. 




confused sea, with south-south-east 


















J9-78 








swell. 


;; » 


4-jaA.M. 


19-79 
2979 


80 


E.-S"-E. 


s 


Overcast with rain. 


" 


S*.". 


2979 




S.-E. 




Dense banic of cumulus doSd to 
the westward about 20° of altitude. 


" 


5-30 A.M. 


=9-79 






... 


Weather breaking to the 80u(h-east- 

wstd. Blue sky in that quarter. 
Cjnfused south-westerly swell. 
Partially clouded blue sty. 




6 a.m. 


3979 




S.-E. 






6.30 A.M. 


2979 










" ■• 


7 A.M. 


29 -So 




S. 


... 


Moderate squall from southward, 
shilling to Bouth-south-west. 






29-83 




S.-S.-W. 










29-83 


Si 


S. by W. 


s 


Ooudy. 




S-30A.M. 


29-83 












<)A.M- 


29-85 




s. by w. 








9-JO A.M. 


29-33 














39-90 




S. by W. 








10-30 'a.m. 


39-91 


... 


... 


... 


Heavy swell from south-east ; weather 
dry and bright. 






29-93 




S. by E. 










29;93 













Noon. ■ 




84 


S.-E: by S. 


5 


Fresh breeze. Heavy bank of cumu- 
lus cloud to west by uortii ; moderate 
south-easterly swell. 


















29-37 














29-87 




South. 




Overcast squally weather. 




l-JO P.M. 


3985 














29-83 




S.-W"by S 




Squally weather. 




3-30 P.M. 


29-83 












3 P.M. 


29'83 




S. byW. 




Cloudy. 






29-83 










.. .. . 


4 P.M. 


. 29-82 


... 


si'k. 


' 


Cloudy blue sky. 



Bay of Bengal and Arabian Sea Cyclone Memoirs. 
Log 1/ H. U. /. if . S. •' Clive" "Conclvied. 





Hour. . 


Hbiqht 0? 


WiNIK 


■ . 


D>te. 


Baro- 


Thermo- 
meter. 


Dir«:lioo. 


Fofce. 


WenAer. 




Sp.m. 
MidDigbt 




86 


I.±f: 


'■■'. 


Blae mbtr sky. 



Logof ihe B. I. S. M. Company's Steamer " Bhandara.' 



3olh October . 


1 P.M. 






W.-N.-W. 




Heavy rain and squally. 




4 P.M. 


29*69 








Same weather M at 3 P.M. 




8 P.M. 


"974 


I^ 






&|ually with_rain. 






29:75 


76 








31st October '. 


Midnight. 


I9'69 

29-67 


So 


" 




Constant rain.' with heavy squalls. 

Hard squalls of wind and rain. 
Strong current to the southward. 


A 


8A.1I. 


29-69 


75 






Heavy squalls of wind and rait 
High and confused sea. 






39-65 




W.-N.-W. 




Heavji north-east swell. 


' "* " 


Noon 


39-57 


7S 


W. by N. 


... 


Heavy squalls with thick rains hig 
aud confused sea. 






sg'So 


"78 






Heavy rain and high wind. 


" ■' 


4 P.M. 


"'" 


75 


'•'• 




Heavy westerly gale, with: incessai 
rain and east-north-east sea. 




6 p.m. 


19-30 


75 












29-18 


77 


W.-S.'-W. 




Rain throughout. Hard eale.. Heav 
and (requentsquntlsaniTahigh coo 


























fused north -north-oa^ sea. 




9 P.M. 


29-15 


77 








.. .. 


g-So P.M. 






S..W. 


... 


Sudden shift or the wind to souUi 
west. Blowing with hurricane force. 






39-a3 


78 


s. w. 




" -" 


Midnight 


eyse 


■ 7S 


s. 






I6t November . 


6 a!m'. 


^■54 

39' 5o 
39-64 


■'so 
80 
81 


S..W. 
s.-w. 










39-70 


82 


s.-w. 














S.-E. 










39-72 


"82 


S.-E. 






» 


Nioi 


»974 


8] 




'... 


Moderate hreeie. Weather modetal 


.. 


4 P.M. 


Z9-75 


82 






Moderate breeie and (ins weather. 




8 p.m. 


39-79 


Ei 










9 P.M. 






E^t. 








Midnight 


29-8I 


"82 






Moderate breeie and hne weather. 




5 I'm 


29-80 


73 


e1-e. 




Moderate breeie and fine weather. 




Ba'.M. 


^■80 


■'Bo 






Light breeie and line weather. 










Variable. 






:: 


Noon 


39-79 


"86 


" 


1 


Variable airs and fi«c. 
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i-og of the S. S. " Strsa.*' 



Date. 



October 3otb 



M 
>» 

»9 



»» 
99 
»$ 

99 
99 



*» 



»9 

3isk 



M 



M 



9» 


1> 


99 


M 


»> 


M 


>» 


M 



»9 


>» 


»• 


»» 


«* 


9» 


» 


>» 


» 


9* 


M 


*» 



** 



9* 
9* 



99 



99 
9> 
*9 



November 1st • 



Hour. 



8-45 A.M. 

Noon. 

4P.M-. 

6 P.M. 
8 p.m. 

Midnight. 
2 A.M. 



2-45 A.M. 
4 A.M. 

8 a.m. 

10 A.M. 

Noon. 

1 P.M. 

2 P.M. 



2-30 P.M. 



3 P.M • 

4 P.M. 

5 P.M. 

6 P.M. 



7 P.M. 

8 P.M. 

9 P.M. 

10 P.M. 

11 P.M. 

Midnight. 



2 A.M. 
4 A.M. 



5 A.M. 

6 a.m. 

7-50 A.M. 



Height of 



Baro- Thermo- 
meter, meter. 



29-84 

29-84 
2974 

29- 7« 
29*75 



29-56 
29*50 
29*45 

29-38 
29-27 

.29*i8 . 
29*18 

29*18 i 
29-05 

28*94 



28*82 
28-84 
28-84 
28-86 
28*86 
28-96 



29*50 
29*52 



... 
... 
... 



... 



... 
••• 



••• 



... 

... 
... 



• • • 

••• 
... 



... 

t • • 
... 



Wind. 



Direction. 



N.-N.-E. 

NbyE. 

N.-E. 

N.-N.-E. 
N. 

N.-E. by N. 
N.-W. 

99 

N.-W.*by W 



W.-N.W. 
W. 

w. 



w. 
w. 

W.-S.-W. 



Force. 



S.-W. 
S.-W. 

• • 

S. 

s. 



S.-E. 



S.-S.'E. 



9 
6 

•6 



9 

9 

9 

10 



10 
10 
10 
10 
10 

9 

8 
9 



Weather. 



Ship rolling very heavily. Strong 
breeze, with high cross sea. Carried 
away main trysail gaff. 

Stf ong bseeze, with high cross sea; 
rain at times ; ship rolling heavily. 

Strong breece and squally, with high 
confused sea. 

Reduced speed 2 knots. 

Strong breeze, scjually, with high con- 
fused sea. Ship rolling violently. 

The same weather. 

He&vy gale with frequent squalls. 
Heavy rain and very high, contused 
sea. 

Topsail blown away. 

Hard gale witK very high confused sea. 
Flard squalls; ship pitching. Blowing 

heavily. 
Same weather. 
Thunder and lightning. Blowing 

heavily. 
Terrific gale, with hard squalls and 
thick heavj^ rain; increasing sea. 
Ship labouring and straining heavily. 
Shipped heavy sea; aft carried away 
mail boat and smashed poop ventila- 
tors. 
Same weather as at 2 p.m. 
Ditto. 
Ditto. 
Terrific gale and high sea. Ship la- 
bouring and straining very heavily. 
Shipped a heavy sea, breaking in No. 
2 hatch and washing forward gang- 
way ladder, bridge ventilators, and 
other gear from off the deck. 
Same weather as at 6 p.m. 
Ditto. 
Ditto. 
Ditto. 
Ditto. 
Hard gale and high sea run ning. Ship 
rolling and pitching very heavily. 
Hard rain squalls at times. 
Wind and weather slightly moderat- 
ing. 
Still hard gale with iheavy squalls and 
high sea. Ship labouring and strain- 
ing heavily and shipping much water. 
Observed Madras. 



1 



Anchored off Madras. 
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APPENDIX C. 



Extract from the Log Book of the S. S4 ** Idar,^^ from Aden to Bombay^ on jih 

November /Sd8. 







Distance RUN. 


Wind 
direction. 


rometer 
[ reeled. 


h 




Hours. 


ConrsBf. 








Rbmakks. 




• 


Knott. 

1 


Fathoms 

• 




OQ 8 


s«. 


• 


t A.M. 


N. 6s E. 


II 


■ 

. 4 


N.-N.-E. 


• •• 


... 


a.m. Moderate irale J oivercast sky. 


2 AM. 


... 


II 


4 


... 


• •• 


... 


■ 


3 A.H. 


... 


II 


4 


... 


••• 


... 




4 A.M. 


... 


i\ 


4 


... 


• •• 


... 


• 


5 A.M. 


••• 


• •• 


• •• 


... 


• •• 


• • • 

• 


5* Very hard squalls; wind hauling to eut- 
erly. 


6 a.m. 


••• 


... 


• •• 


.•• 


• •• 


• •• 


6. In all sail. 


Sa.m; 


•a. 


... 


• •• 

• 


... 


• •• 


... 


8. fresh ^le with very confused and high 
sea. Seascomittsrfromnorth-nortb-east 
and east-south-easti causing a danger- 
ous sea. 


Noon 
... , 


N. ?5s°E, 


••• 
••• 


• • • 

248 


... 
Lat. 


29-65 

obs. 


... 

... 


Noon : secured everything about ths dada. 
Long. obs. Dtstanoe and bearing. 










I?** 


3t' 


.•• 


^ „^' 303N.78E. 


1 P.M. 


N. 65 E. 


7 


... 


N.-N.-E. 


• •• 


• •• 


0:30. Fresh gale. 


2 P.M. 


N.60E. 


• t • 


..• 


• •• 


• •• 


• •. 


. 


4 P«M« 


••• 


• •• 


... 


• •• 


• •• 


... 


4. P.M..Hard gale with very dangerous set. 

Ship taking lam quanbties of water on 

^ board, fore andaft Secured all ventila- 






















• 








• tors. 


5 P.M. • 


N.-E. 


6 


... 


• •• 


• •• 


... 




7 P.M. 


... 


• •• 


... 


N.-E.-N. 


• •• 


... 

• 


At sunset sky very red, and weather kiok- 
ing bad. 


8 p.m. 


... 


• •• 


*■• 


• •• 

• 


29-45 


• •• 


8. P.M. Hard gale with hard squalls; set 

very jikrh and confused. 
Mid. Lightning to north-east. 


13 P.M. 


... 


• •• 


... 


• •• 


29-30 


• • • 



Extract from the Log Book of ike S S, *' /dar,** from Aden to Bombay^ on 8th 

November i888. 



I A.M. 


N..E. 


« 


• •• 


N.-N.-E. 


• •• 


••• 


2 A.M. 

3 A.y. 


N.-E.-N. 

N.-E.-N.i 

N. 


... 


• •• 

• • • 


••• 

••• 


• • • 

• •• 


••• 

• •• 


4 A.M. 

5 A.M. 


• • • 

• •• 


... 

5 


• •• 

• •• 


• •• 


29-25 

• •• 


• •• 

• •• 


6 A.M. 


• *• 


• •# 


• •• 


• •• 


• •• 


• •• 


7 A.M. 


• •• 


• • • 


«• * 


• •• 


• •• 


«•• 


8 A.M. 


■ • • 


• •• 


• •« 


• • • 


• « • 


• •• 


9 A.M. 


• • • 


• • • 


• • . 


• • • 


• • • 


• • • 


ID A.M. 


• •• ' 


• • • 


• •• 


• • 


• • • 


• • • 


II A.M. 


• •• 


• •• 


• •• 


• • • 


• •• 


• •• 


. Noon 


N. 3a E. 


• •• 


• •»- 


... 


29*26 


••• . 














•| 



2. A.M. Hard gale, evidentlv cydonic. S 

very confused and high ; ship taking 
large quantities of water on board. 

2-20. A.M. Squalls increastng in force ; wea- 
ther thick and clouds very low. 

« 

5. A.M. Barometer all otdllating violently, 
tenth each way. 

7. A.M. Slight rise in barometer, 29*28. 
Weather continues the same. 

8. A.M. Very hard squalls and sea very high. 

10-30 A.M. Wind shifted to north-north- 
west ; very hard s(]ualls. Barometer shows 
a slight fall and oscillatiAg ^lightly. 

Till now the gale has been of cydonic 
force and character. 

Noon. Weather much the same. 
more northerly and regular. 
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Extract from the L^g Book of the S S, *' ldi\r^* from Aden to Bombay, on 8th November 1888-^ 

continued. 





■ 

Courses. 

• 


Distance RUN. 


tVind 
direction. 


Barometer 
corrected. 


Thermometer 
corrected. 




Hoars. 


Knots. 


Fathoiris 


Remarks. 

■ 


1 P.M. 


N. 


6 


••• 


N.-W. 


• •• 


• •• 


No observations. 


2 P.M. 


4^. 

... 


•.. 


• •• 


* • • • 


• • 


• •• 


2 P.M. Sky eloomy and wind shifting 
westerly. Sea coming frppi north-east 








• 


















• 




and north. 


3 i'*M. 


... 


... 


• •# 


W.-N.-W. 


• •■ 


• •• 




4 P.M. 


mm • 


... 


• •• 


• •• 


Bar. 
steady 


• •• 


4P.M. Wind west-north-west. Sea and 
sky much the same. 


5 P.M. 


... 


7 


• •• 


• •• 


••• 


• •• * 


• 


6 P.M. 


... 


• •■ 


• •• 


• •• 


••• 


• • • 


6 P.M. Sea and wind decreasing fast, but 
hard squalls at intervals. 


7 P.M. 


... 


• •• 


• •• 


• •• 


<•* 


• • • 




8 P.M. 


... 


• •• 


• •• 


• •• 


29-40 


• •• 


8 P.M. Brisk squally breeze. Sky overcast. 


9 P.M. 


N. 85 E. 


10 


• •• 


• • • 


• • • 


9^m 




10 P.M. 


S. 85 B. 


... 


• •• 


s.-w. 


... 


• •• 


10 P.M. Wind shifting to south-west with 








9 


• 




- 


lightning to north and north-west. 


II P.M. 


•«. 


... 


••• 


• •• 


• •• 


■ •• 


, 


12 P.M. 


... 


... 


• •• 


• •• 


• •• 


• • • 


Midnight. Fresh breeze. Sky overcast. 



• . 

. Extract from the Log Book of the S. S. '' Idar,'' on gth November 1888. 



lA. M. 


S. 8s E. 


10 


4 


S.-W. 


• • • 


• • • 


• 
Fresh breeze shifting southerly. Siea ffoing 
down and sky improving, but heavy 
banks on the horizpn. Lightning to 
































• 












P.-N. and N.-W. 


2 A.M. 


• •• 


• •• 


• •• 


m 

• •• 


• •• 


• •• 




3 A.M. 


• •• 


• •• 


• • • 


. S.-S.-W. 




• • • 




4 A.M. 


• •• 


• 


• • • 


• •• 


• • • 


• •• 


4 -A.M. Frequent squalls of lightning to 
N.-E., but becoming less vivid. ' 


5 A.M. 


■ •• 


• •• 


• •• 


• •• 


• • • 


• •■ 


• 


6 a.m. 


• •• 


II 


• • « 


• • • 


• • • 


• • • 


* 


7 A.M. 


• •• 


• •■ 


• • • 


• •• 


• ■ • 


• ■ • 




8 A.M. 


• •• 


• •• 


• •• 


• • • 


29*62 


• •• 


8 A.M. Fresh breeze from S.-S.-W. 
Weather clearing and sea comparatively 
smooth.- 


9 A.M. 


• •• 


• •• 


• • • 


• «• 


• • • 


• • • 


. 


I9A.M. 


• •• 


■ • • 


«« • 


••• • 


• ■• 


• •* 


. 


11 A.M. 


• •■ 


• • • 


• «• 


• •• 


• • • 


■ ■ • 


■ 


12 A.M. 


S. 85 E. 


199 


• •• 


• • • 


2y6s 




Long. obs. 
71 34' Bearing S. 82 E. and 70.' dis- 


• 








Ut. .s*^ 


52 N. 


Obs. 
















tance. 


I P.M. 


• •• 


12 


• • • 


... 


• 

• • 


t • • 


P. Watery looking sky and moderate 


1 


• 




' 


: 






breeze. 



Extract ftom the Log Book of the S, S. '' Purulia^^ on 8th November t8S8. 



I A.M.' 

4 A.M. 

5 A.M. 

6 A.M. 

7 A.M. 

8 a.m. 

10 A.M. 

11 A.M. 

12 A.M. 



S. 40 E. 



S.43iE. 



S. 47 E. 
I 



9 


2 


• ■ • 


... 


• 

8 


10 


9 
9 
9 


2 

2 
2 


• •• 


• •• 


■ • • 


• •• 


• •• 

1 


• •• 


• 



E. 



E.-S.-E. 



29-89 


• • • 

82 


t •• 


• • • 


* ** 


. ••• 


• • • 

29-94 


• •• 

32 


• • • 
■ • • 

29-86 


• •• 

• •• 

83 



Strong easterly wind. Moderate sea. 
Ship pitching heavily and cloudy. 



7-10. Observed Dwarka, 
8. Strong bieeze. Moderate sea, but 
heavy southerly swell and hazy. 



Noon. Moderate breeze and cloudy. Long 
southerly swell. Ship pitching heavily. 



M 



296 Bay of Bengal and Arabian Sea Cyclone- Memoirs. 

Extract fro fn the Log Bjok of the S. S. " Purulia** on 8th November 1888 —Gontinued. ' 



Hours. 



Courses. 



1 P.M. 

2 P.M. 

3 P.M. 

4 P.M. 



5 P.M. 

6 P.M. 

7 P.M. 

8 P.M. 



9 P.M. 

10 P.M. 

11 P.M. 

12 P.M. 



S. 50 E. 

• •• 

S. 54 C* 



*•• 
... 
•«• 
... 



D18TANCB RUN. 



Knots. Fathoms 



8 

9 
9 



9 

8 

9 
9 



8 



Wind , g J. 
direction. : P C 



8 



Obsanred 

Lat. 
K.'S.'E. 



E.-N.-E. 
N.-E. 



Variable. 



• •• 

• t • 



r 

8 

i3 



3 

u 



E 

o 

gt 



i 



o 
21 



29*81 



• •• 

• •• 

• •• 

29-84 



49 



Remarks. 



N. Loi«itude 69** ii% E. Caneat N.8^. 



... 
... 



82 



29-77 



83 



80 



3-to P.M. PodMiiider abeam. Vn. s 

minutes 
4 P.M. Fresh head «iBd» fhick driufisc 

rain» and •moderate sea . with hfh 

southerly swell. 



8 P.M. Unsteady breeaa and heavy 'lais 
throughout. Very heavy sootherly 
swell. 

'10-30 P.M-. Verawal Light abeam# 



Mid. Heavy heaul sea, with hard sqvalbof 
rain ana innd. Ship pitching and rol- 
ing heavily. 



Extract from the Log^ Book of the S. S. ^' Purulia/' on gth November j8S8, 



1 A.M. 


S. 49 E. 


8 





South 


• ■ • 


• •• 


2-30 A.M. Reduced engines to half speed; 


2 A.M. 














heavy squall passing. 


3 A.M. 




• •• 


• •• 

• •• 


• ■ • 


• • • 

• • • 


• •• 

• • • 


2-50 A.M. Full speed ahead. 


4 A.M. 


• •• 


• • • 


% •• 


• • ■ 


29*75 


80 




5 A.M. 


S. 49 E. 

• 


« •• 


• •• 


Southerly 


• ■ ■ 


■• • 


4-0 A.M. Fresh gale with heavy rainsqoalb 
and heavy sea. Ship pitching asd 
rolling heavily. 


6 A.M. 


• •- 


• •• 


• • • 


• • • 


• •• 


... 


■ 


7 A.M. 


• •• 


• • 


• •• 


• ■ • 


• « ■ 


• •• 


■ 


8 am. 


• •• 


... 


• • • 


• • ■ 


2y8S 


8L> 


8 A.M. Modreate to fresh gale with fre- 
•quent heavy rain squalls. Ship rolKi^ 
and pitching heavily land taking huge 
quantities of water, fore and aft. 




























1 


9 A.M. 


• • • 


8 


4 


« a • 


• • • 


• • • 


• 


10 A. If. 


• •• 


• t • 


• • • 


■ • • 


• ■• 


• • • 


• 


11 A.M. 


■ *• 


• ■ • 


• • • 


• • • 


• •• 


• • • 


■ 


12 A.M. 


t •• 


• •• 


• • • 


\ 


. 29-S8 


82 






■ 




Uf. 


19** 


48' N. 


■ ■ • 










Long". 


7'° 


49' E. 


■ ■ • 


Noon. Gale moderating; current N. 25^ 


* 


■ 




■ 


» 






W. 



Extract from the Log Book of the S. S. '' f/amfistead/* from Bombay to Karachi^ 

8th November 1888. 



12 A.M. 
2 P.M. 
6 P.M. 

8 P.M. 

9 P.M. 
10 I'.M. 

12 P.M. 



• • • 






« ■ • 

N.-W. 






• ■ ■ 






§•• 






•%• 




•«• 


N.-W. i W. 


*.• 


• • ■ 



■ « • 


• •• 


• •• 


• •• 


• •• 


• •• 


South. 


• • • 


• • • 


• •• 


29-32 


• •• 


• •• 


• •• 


.••• 


• •• 


• •• 


• •• 


• •• 


29-27 


• • • 



0—30 P.M. Steamed oat of dock. 

2-30 P.M. Weighed anchor and proceeded. 

8 P.M. Light breeze and beam sea. 

Ship rolling heavily. 

10 P.M. Moderate breexe and fine- weatlier, 

with beam swell. 
Mid. Ship rolling heavily. 
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Extract from the Log Book of the S. S. " Hampsteadl' on gth November 1888., 







Distance RUN. 




^i 


eter 
ted. 


• ■ 




Courses. 




-Wind 
direction. 


E £ 

£ 


i 


• 


Hours. 




Remarks. 






Knots. Fathoms 

. ■ 




^ 3 


Ther 
una 


* 


2 AM. 


N.-W. i W. 


... 


*•• 


- South 


• • • 


»•• 


Strong wind^ with rain squalls; heavy sea. 

Ship rolling heavily. 
4-20 A.M. Hauled ship up to ease her 


4 A.M. 


W.iS. 


... 


• • • 


• • • 


29*21 


..• 


8 a.m. 


V\f.iS. 


... • 


a.* 


South 


29*24 


... 


rolling. 
8 A.M. ^ ^rong wind and heavy sea. Ship 
rolling very heavily. 


I0A;M. 


N..W. 


... 


*•• 


South 


• .• 


••• 

N. 




13 A.M. 


• •• 


... 


• •* 


• • • 


Ut 


20°2l' 


Long: 7o'36E. 


3 P.M. 


N-W. 


. • • 


... 


West 


• 

• t • 


• •• 


2 P.M . Wind and sea gradually moderating. 


4 P.M. 


N..W. 


••• 


«•• 


West 


29*23 


• •• 


4 P.M. Weather fair. 


6 P.M. 


... 


.•• 


... 


N.-W. 


.*• 


■ • • 




8 P.M. 


N.-W. 


.•• 


... 


N.-W. 


29-28 


• •• 


SjP.M. Fresh breeze and cloudy ; moder- 
ate head sea. 


10 P.M. 


N.-W. 4 N. 


«•* 


.*• 


N. 


• • • 


• •• 




13 P.M. 


*^ 


• • • 


. •• 


• •• 


29-35 


• •• 


Mid. Fresh' breeze and cloudy; sea mo- 


■ 












derate. 



Extract from the Log Book of the S. S. *' Pachamda,^^ from Bombay to Karachi^ 

on 8th November 1888. 



m 

1 P.M. 

2 P.M. 

3 P.M. 

4 P.M. 
H P.M. 

\2 P.M. 


N. 47 W. 

• •• 

• •• 

• •• 

• •• 


••• 

3 

9 

• • • 

10 

• •• 


• • • 

4 
4 

• •• 

• 

• •• 
• 

• • • 


• • • 

• •• 

S.-W.-S. 
S.-S.-E. 
Do. 


■ • • 

• 

• • • 

• • • 

29-84 

29'92 

29.88 


• •• 

• • ■ 

• • • 

86 

?^ 
82 


Left Bombay. . 

4 P.M. Light wind, with passing clouds. 
8 P.M. Moderate wind and cloudy. 
Midnight. Strong breeze and overcast with 
ligntning to N.-W. . 



Extract from the Log Book of the S. S. ** Pachamba,*' on gth November 1888. 






1 X.M. 

2 A.M. 

4 A.M. 

5 A.M. 

6a.m. 

O A.M. 



9 A.M. 



N.47W. 



• •• 



N.-N..W. 

N.iir'w. 



.lOA.M. 

11 A.M. 

12 A.M. 

1 P.M. 

2 P«H. 

3 P.M. 

4 P.M. 



^ Hove -to off 
(.Verawal . 



10 



10 



S.-S-E. 



S.-S,-E. 
S,-S.-E* 



S.-S.-E. 



••• 

••• 



... 

a*. 



N. 40 W. 



2 
8 



... 



. • • 



S.-S«-E, 

S. by W. 

S. by W. 
S.-S.-W. 

S.-W. 

S.-W. 

S.-W.byW. 



29-78 



29-76 
29-76 



2973 
74 



29-76 

-76 

29*76 

•76 
29*76 

29-75 

29*74 

• 73 
29-74 

74 
29*74 

75 
29-76 



84-0 



82-0 



•.. 
.•• 
..• 

• ... 

82*0 

• •• 

• •• 

• •• 

• •• 

• •• 

• •• 

• « • 

83-0 



2-30 A.M. Hard squalls. 
4 A.M. Moderate gale, with hard Squalls 
and heavy rain. High cross sea. 

6 A.M. Weather getting worse. 

8 A.M. Strong ga,le and high crosssea, with 
heavy squalls: sighted Verawal north- 
west west. Snipping heavy water. 

8-40 A.M. Verawal east. 

9-20 A.M. Hove ship to with Head to south- 
west; high increasing cross sea. with 
squalls dfcyclonic force. Engines going 
dead slow. 



Noon. Weather very slightly moderating. 



3-40 P.M. Mangrol east. 

4 P.M. Strong moderating gale and high 
cross sea. 
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Extract ff am the Log Book qf the S.'S. " Paehambag " on gth November iSSS^^anXmn^, 



Hour. 



5 P'¥ 

6 P.M. 

7 P.M 

8 P.M. 

9 P.M' 

10 P.M. 

11 P.M. 

13 P.M. 



Courses 
magnetic. 



• • • 

• •• 



• •• 

• •• 



DiSTANCK RUN. 



Knots. Tat horns 



Wind 
oirection. 



8 

8 

8 

8 



• •• 

• •• 



W. by N. 



3" 



§•8 

Is 



4 
4 



• •• 



• •• 

• • • 



• •• 
•t 



••• 
• •• 



Remarks. 



7-45 P.M. Sighted Porebander. Light 

* north-north-west. « 

8 P.M. Fresh wind with sharp squafls; set 
moderating. 

0-5 P.M. Porebunder Lt. 5 *dis. 
Mid. Strong wind and oveicast. Bfodsr 
ate sea. 



Extract from the Log Book of the S. S. " Calder," from Bombay to 

Busseraht on 8th November 1888. 



t AM. 


• •• 


• • • 


• • • 


Variable. 


• •• 


• •• 




6 A.M. 


N. 72 W. 


• • • 


• •• 




• • ■ 


■ • • 


Left Bombay. 


3 A.M. 


• •• 


... • 


• •• 




29*90 


89 


Noon. Moderate breeze and fair through- 
out. 


1 P.M. 


N. 73'- W. 


• •• 


• • • 




... 


••. 




4 P.M. 


• • • 


• • • 


• •• 




• ... 


••• 


4 P.M. Moderate breexe, with pasring 
clouds throughout. Sea moderate. 


5 P.M. 


• •• 


• « • 


• •• 




• • • 


. •* 




B P.M. 


• • t 


91 


• ■ • 




29*90 


86 


8 P.M. Weather and sea as above. 


3 P.M. 


• •• 


• •# 


• • • 




29-86 


84 


Midnight. Increasing wind and sea, with 
passing clouds throughout. 



Ext 


r act from 


the Log Book of the S. S. 


'• Calder!' on gth November 1888, 


1 A.M. 


N. 73 >y. 


• • • 


• • • 


S.-E. toE.? 2978 


• 
••• 


Begins with inccpasing wind and sea. 


1 A.M. 


• •» 


• •• 


j ... *7^ 


••• 




J A.M. 


• •* 


• •• 


' ... '76 


• •• 




1 A.M. 


... 


142 


j '74 

• i 

1 
! 

! 


83 


4 A.M. Strong winds, with high sea and 
passing heavy squalls, and rain 
mfddltr and latter part of watch. Ship 
pitching and' rolling very heavily and 
talcing water over lore and aft. 


A.M. 


N. 38 W. 

■ 


160 


• ■ • 


' 29*78 

1 
1 
1 
1 


• «• 


8 A.M. Mc^erate gale, with high confused 
sea. Ship labouring very heavily and 
taking large quantities of water over 
fore and att. ^ 




- 












8-40 A.M. Heavy squalls, with rain. 
Noon. Heavy squalls, with rain. 


(A.M. 


• •• 


183 


• •• 


• • • 


29*78 


• •• 




N. 65° W. 


196 




Lat, 


obs. 


#•• 


Long. • 
69*34' E. 










20° 


32' N. 


• •• 


I P.M. 1 N. 38 W. 


• •• 


• • • 


S.-E.? 


... 


• •• 


• 




N.^aW. 












» 


\ P.M. 


*«. 


24 

• 


• •# 


S.-W. to 
South ? 


29*78 


82 


4 p. M. Decreasing wind, with weather more 
fair and high confused sea. Ship 
pitching and rolling 'very heavHy at 
times through, and taking heavy 
water, over forward. 
















» P.M. 


... 


• •• 


• • • 


• ■ • 


29*80 


81 


• 


' P.M. 


... 


• •• 


• • • 


W..S.-W.? 


• • • 


• •« 


- 


\ P.M. 


• •• 


47 


• •• 


• • • 


29*80 


80 


8 p.m. Weather and sea as above. 


1 P.M. 


•N. 72 W. 


... 


• • • 


• • • 


... 


• • • 




P.M. 


... 


... 


• •• 


N.-W.? 


.•• 


■ ■ • 




\ P.M. 


«•* 


70 


t •• 


••« 


29*88 


80 


Midnight. Fresh winds, with passing heavy 














clouds throughout. 
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APPENDIX D. 



List of Symbols used in the Charts in Cyclone Memoirs^ Part III^ for 

Wind and Weather* 



Wind force. 



to 



to 



4 to 
6 to 
8 to 



5 
7 



10 . to II 

12' 

■ 

Variable. 




Weather and Sea. 


• 
Clear 


Cloudy 




Overcast 


• 


Rain • 




Scfa . 




Squally 

• 




Thunder and 


• \ 


Lightning • 


• . 1 



Symbol. 



b 

c 
o 

r 
s 

q 



Different intensities of rain, sea, squally weather, thunder and lightning are 
indicated by addition of one to three bars underneath, e^. : — 



Rain. 



Showery • 

Moderate rain 



Heavy rain 
Torrental rain 



Symbol. 



r 
r 
r 
r 



Sea. 



Slight sea • 
Rough sea • 
High sea , • 
Tremendous sea . 



SymboL 



s 
s 

8 
S 



Squally weather. 



Light . 
Moderate 



Hard 
Terrific 



Symbol. 



q 
q 
g 
3 



Thunder and Lightning. 



Distant 
Approaching 
Heavy 
Incessant . 



Symbol. 



t 

t 

t 



N 



1 ^<"\'* 



Government or India Central Printing Off cb.^No. id MBTEo«~l4»:<Hm.'-4S5« 



'clone Memoirs No. III. 




THE NEW YORK 

PUBLIC LIBRARY 



A«TO«, LENOX AND 
TILDF.N FOUNDATJON8. 



CUS^'^clone Memoirs No. III. 




■ir. NEW YORK 

, J aUC LIBRARY 



A8T0R, LENOX AND 
TILDEN FOUNDATION*. 



'oloiie Memoirs No. III. 



'cion^ 




'.';!E NEW YORK 

r^u BUG LIBRARY 



A8T0R, LENOX AN* 
TILDEN FOUNDATIONt. 



C73^clone Memoirs No. Ill 



Plate XXII. 




THE NEW YORK 

PUBLIC LIBRARY 



A8T0R, LENOX AN5 
TILDEN FOUNDATIONt. 



ne Memoirs No. III. Plate XXIII. 







Government or India Cintral Printing Off cb.— No. io Miteo.—I4»:<hw.'-4S5« 



Memoirs No. III. 




THE NEW YORK 

PUBLIC LIBRARY 



ASTOR, LENOX ANO 
TILDEN FOUNDATIONS. 



Cyclone Memoirs No. III. Plate XX. 




iW 



.:— w i-*i3rwArii 



f^'J^^ LENOX A'-D 
T.LSEH F>Jn:aT -St, 



i::y-^GioTi^ 



e ^dxnoil's No. III. 




-- 1 









clone Memoirs No. III. 


Plate XXII. 


/ ^- \, 


ISth SEP. 1888. 
8 a.m. 


f /l^^K^I'^^^ 






^^-^ A'^-Y&^Xx-Tr 


r.-c-s'-^t^sli.- 


^^""""^ \ \^\ ik aIH/'^ ■ 


1^' ^('"Sf • 




^vt;^^p^ 


^#t' 


'^- -.^^'^^y-!ff\,i>'~^ J 


{fr^^^ "^J^ 


^^^m 


^^^l^v^^ 


^°y^M'/ / A iTr-' 


"T^O^-^ 


^^yM^ms 


"'Vi'^Vv^ ^ 


__— -'"^'^ /^ft / "> 


, =,-5S;4U 


^^.-^/njJ" ••! 


Y p^^;^_>-<^r'^ 


^^^-^ ^'}i'\ 




""iS--^' -v. 


« . . . V 'sJ\ 


«H 1 . « ,^.^b = 1 




THE NEW YORK 

PUBLIC LIBRARY 



ASTOR, LENOX ANB 
TrLDCN FOUNSATONt. 



ilone Memoirs No. III. 



Plate XXIII. 







; 7HZ NZ".VY:?S 






1 1 



done Memoirs No. III. 

s^. — 



Plate XXIV. 



18th SEP. 1888. 

8 ■.»!. 





THE NEW YORK 

PUBLIC LIBRARY 



A8T0R, LENOX AND 
TILDEN FOUNDATION!, 



C^yolone Memoirs No. III. Plate XXV. 




THE NEW YORK 

PUBLIC LIBRARY 



ABTOR, LENOX AND 
TILDEN FOUNDATIONS, 



Srclone Memoirs No. IIT 




Plate XXVI. 


A^K 




20th SEP 1SS& 




8..rw 


l/Sr''^^C^^2^^^ "^ 






^•■^V ^^^^^T'^ '~-~^~ 


r5 


.'-i- ''4y 


J^Wrf'-^t^ 


' .,', _ ~~y>^- 




2l\ 


f--^ - f' 1 


s^_^2^pn^ 


^ 


\j^/ >j,L 


-^:-'^^_^^^?E$Sv^-, - ^-^" ' 


wv 


affi^' Y\ \ ( 


^"'''7^'*^^^?^ '-^'■^ ' ^■' 


"V^ 


ik V' / 


,\^^^^ 


/C 


♦> W' 






im' 






Wi^. 


. vii 








^ 


'J. '^) 






THE NEW YORK 

PUBLIC LIBRARY 



A9TCR, LENOX AND 
TILOEN FOUNDATIONS. 






Cyclone Memoirs No. III. Plate XXVII. 



DISTRIBUTION OF RAINFALL 
OF 24 HOURS PRECEDINa 




THE NEW YOf<K 

PUBLIC LIBRARY 



A8T0R, LENOX AND 
TILDEN FOUNDATIONS. 



Cyclone Memoirs No. III. Plate XXVIII. 

DISTRIBUTION OF RAINFALL 
OF 24 HOURS PRECEDINa 




THE NEW YORK 

PUBLIC LIBRARY 



A8T0R, LENOX AND 
TILDEN FOUNDATJOW8. 



{ THE NEW YORK. 

PUBLIC LIBRARY 



astor, lenox and 
tilo?..n foundations. 



clone Memoirs No. III. Plate XXX. 







piJiiLJCLlBRAai' 



ASTO*: LiNCX A SO 



clone Memoii^ No. 111. 



Plate XXXI. 






Ub, 






31st OCT. 1B88- 




vB> 




_v^ 




8. 


a-m. 






^r 


!((^\.-,- 


-l 


^-Ut 


\j 






ft 


1 






- 




^ 


M'^. 


?s° 


h 








^ / 




"v? 


^T^ 


-^^ 


~- 


~N \ 


W'i 




\ 


1 




/ 


V 


1 




V 


-* 


W^^ 




" 


• 


\ 



done Memoirs No. III. Plate XXXII. 
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-^r •« 





Cycl 

1 e 3 


one 

4 


Mezn 

i 7 a 


oirs 


No 


III. 


^ 








Plate 

11 a 1 


XXXIV. 

4 5 6 7 8 






































































- 


•J 








































































































































































































































































































































































































































































































































3 
NDS 














































































































-.^ 


rJ.^ 




T^ 




-1- 






^ 




- 




w\ 






- 


^ 










^ 




^ 




-,. 


7 

s 

S 

MDS 




















































^ 
























































7 












'i 
















































































_ 


_ 


_ 


, 






1 


_ 








_ 


. 




1 








_ 




_ 


_ 






_ 


- 


_ 


_ 


_ 


_. 
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